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ABSTRACT
This dissertation was inspired and influenced by the ideas of Lai, Yu and
others about Schumpeterian innovation in the context of sustainability
(Schumpeter 1934; Yu et al. 2000; Lai 2004b; Lai and Lorne 2006a; Lai and
Lorne 2006b) and the corollary of the Coase Theorem, notably resource
allocation is dependent on the ways of the assignment of rights and liabilities.
This dissertation endeavours to review the existing nature conservation
framework in Hong Kong and the mode of management of Mai Po Nature
Reserve. The current style of running Mai Po Wetlands is found to be
unsatisfactory and imperfect one in both the economic, social and possibly
the ecological contexts. Besides, the scarce bird viewing spaces have been
allocated by means of access restriction measures by the World Wide Fund
(Hong Kong) which is in favour of a certain interest group. With the
incorporation of the studies on Coase Theorem as well as the relevant
sustainability paradigm by Yu, et al. (2000), the author came up a number of
findings. It was found that the ultimate goals of conservation and
development coincide as both of them concern the issue of the allocation of
scarce resources among competing uses.
xii
The primary concern of the dissertation is the possibility of a win-win
scenario for which both wildlife, notably birds as well as human being could
be co-existed to be envisaged in the sense of a strong form of sustainability
upon the transformation of the Wetlands as an eco-park like Hong Kong
Wetland Park. The establishment of Hong Kong Wetlands Park in the form
of an eco-park encompasses the sustainable development in the ecological,
economical as well as the social aspects.
With an open access scheme of Mai Po Nature Reserve, more visitors and
maybe more wildlife could be brought together via direct exposure which
result in a strong form of sustainability. Besides, it could also provide a
recreation, education and conservation wetlands place for Hong Kong and to
form a tourism spot in Hong Kong. Such means of conservation deserves
serious consideration from all environmentalists. Simply good intentions
alone are not enough.
It is hoped that the government and the relevant departments could aware the
issues and formulate appropriate measures to enhance the mentioned
problems to compose a better future of Mai Po.
1CHAPTER 1
INTRODUCTION
The use of land in Hong Kong is determined by a series of long established
planning mechanisms. The way for which the land is used would affect its
value and thus the planning processes in Hong Kong are most concerned by
planners or surveyors. Besides, sophisticated planning would likely give rise
to the issue of the balance between economic development and
environmental conservation which are usually perceived as mutually
exclusive. Against this background, the concept of sustainable development
has emerged since the past decade to strike a balance between ecological
sustainability and economic development.
Mai Po Wetlands are one of the largest remaining and significant wetland
heritage in Hong Kong for which their value is recognized not only locally
but also internationally and the site is protected under the Ramsar
Convention on Wetlands. The management of the site as a nature reserve
was taken over by a non-governmental organization, the World Wide Fund
Hong Kong (WWFHK), which effectively converted this man-made area for
shrimp culture into a migratory bird-feeding and viewing platform (Lai and
Lorne 2006b).
2The Hong Kong Wetland Park (HKWP), on the other hand, which is located
at the northern part of Tin Shui Wai of Hong Kong, was originally intended
to be an ecological mitigation area (EMA) to compensate for the wetlands
lost due to Tin Shui Wai New Town development. The Wetland Reserve is a
constructed wetlands of re-created habitats specially designed for waterfowls
and other wildlife. It provides a major conservation, educational and
recreational resource for the general public, as well as creating a significant
tourist attraction. Besides, it is intended to compliment and help relieve the
visitor pressure upon the adjacent Mai Po Marshes areas. Its establishment
by the government as one of the millennium projects aims to promote
environmental conservation and cater to the world trend of eco-tours. The
61-hectare Hong Kong Wetland Park demonstrates the diversity of the Hong
Kong’s wetland ecosystem and highlights the need to conserve them. It
presents an opportunity to provide an education and recreation venue with a
theme on the functions and values of wetlands for use by local residents and
overseas visitors (HKWP 2007). 1
The purpose of this dissertation is to look into the possibility of transforming
the management of Mai Po Nature Reserves into one similar to that of Hong
Kong Wetland, i.e. open access with fees charging for visitors to sustain part
1 See the Hong Kong Wetland Park Website http://www.wetlandpark.com/en/aboutus/index.asp
for details
3of its daily operating costs. Unlike the current practice (restricted access
unless with special approval) for which the scenario is described as a mode
of allocating scarce bird viewing spaces by means of access restriction
measures by the WWFHK, a managed access with entry fee as a means of
control could lead to a “strong form sustainability” or a win-win scenario for
which both the number of visitors and the number of birds increase. In the
meantime, the concept of ‘sustainability’ and ‘creative negotiation’ in the
aspect of planning, particularly in zoning, would be evaluated in the context
of conservation in Mai Po.
This dissertation also outlines the history of conservation policy and legal
framework of Hong Kong. A critical review of the existing conservation
framework in Hong Kong, notably the passive avoidance approaches of
zoning like Buffer Zones are given. Alternative way of protecting wildlife
while achieving a strong form of sustainability is proposed. This dissertation
is intended to serve as a basis for a review of the current land use planning
system particularly in the selected site under study, the Mai Po Nature
Reserve, with recommendations drawn for future references.
4OBJECTIVES
1. To study and investigate the change of land use in Deep Bay
2. To study and investigate the current nature conservation framework
3. To study and investigate the development as well as the management of
Mai Po Nature Reserve
4. To consider the feasibility of open access and the change of management
style of Mai Po with reference to the Hong Kong Wetland Park, by
examining the sustainability of such park with the theoretical analysis of
“sustainability”
5. To suggest alternative conservation measures and management mode for
the Mai Po Marshes
STRUCTURE OF THE DISSERTATION
The dissertation encompasses ten chapters. Chapter One gives a brief
introduction of the background, objectives, organization as well as the
methodologies used in this dissertation. Chapter Two would be a literature
review on a series of issues required for the discussion on the contents in
later chapter. It begins with a discussion of the convergent goal of economic
development and environmental conservation, followed by some economic
theories and analysis of environmental conservation and the roles of
5government in the aspects of planning and zoning in response to the apparent
market failure in the context of conservation in Hong Kong. After that, some
concepts and viewpoints regarding sustainability and creative negotiation in
the framework of the Coase Theorem would be raised. Chapter Three
provides some principles of nature conservation which help shed some light
on the discussion of the existing framework of nature conservation in
Chapter Four which include: international conservation conventions,
specified conservation policies, land use policies, statutory tools and others.
Chapter Five furnishes a history of the development of Deep Bay where Mai
Po Marshes is located. The significance of the review demonstrates the fact
that Mai Po is not an unspoilt natural environment but a product of man-
made efforts. Chapter Six and Seven would respectively brief the
background information of Mai Po Nature Reserve and the Hong Kong
Wetland Park: land tenure, planning scheme area, zoning, management,
facilities, visitation and so forth. In Chapter Nine, a sustainability model
devised by Yu et al (2000) would be used as a basis for the discussion on the
transformation of Mai Po Nature Reserve into an eco-park with an entry fee
charging scheme similar to that of Hong Kong Wetland Park rather than the
current restricted access. A regression model is also used to illustrate the
positive relationship between birds and visitors so as to further verify the
possibility of a “more birds, more visitors” scenario in the sense of strong
sustainability. Chapter Nine provides a further discussion in a critical
6approach on the present mode of management of Mai Po Nature Reserve and
suggest alternative means of conservation which could contain a
compromise between unavoidable development and conservation. The
discussion on recreation of wetland as well as the establishment of an eco-
park forms a rigid base for the consideration of alternative means of
management in MPNR. The practicability is supported by a bundle of facts
and theories which have been laid down in the previous Chapters. Finally in
Chapter Ten, a conclusion of the dissertation is made.
METHODOLOGY
The dissertation presents and reviews a number of well developed theories
that are frequently used as tools for explaining the planning outcomes and
phenomena. These studies would be conducted mainly by way of a
descriptive-analytical review of primary as well as secondary sources, with
limited empirical analyses and mathematical models. A simple regression is
done on the relationship between birds and visitors of Mai Po Nature
Reserve. With the incorporation of the studies on Coase Theorem as well as
the relevant sustainability model by Yu, et al. (2000), an interaction
paradigm is utilized for the analysis of the possibility of an open access with
fee charging scheme in the form of an “eco-park” for Mai Po Nature Reserve.
7CHAPTER 2
LITURATURES REVIEW
Environmental problems are always considered as illustrations of market
failures, namely externalities and public goods. As a result, contentious
support of government intervention which concerned with the merits of
different governmental policies arose. However, Coase theorem brings on
both theoretical and pragmatic evidence that environmental problems could
be resolved by the market mechanism. Property rights constitute the crux of
the postulation of “free market environmentalism”. In the aspects of
‘externalities’, ‘public goods’ and the role of government, a rejuvenated
explanation was given by the Coase Theorem. This chapter endeavours to
discuss the convergence of economic development and environmental
conservation, which gives an implication of the economic nature of
environmental or nature conservation, followed by a series of literatures with
regard to urban planning, zoning and its associated schools of theories, and
sustainable development in the planning context, in which creative
negotiation as well as the co-development involving private and the public
sector in the process of planning and development would be focused.
Fundamental but critical theories and models would be analysed in an
attempt to set forth a theoretical base for discussion in later chapters
8CONSERVATION AND DEVELOPMENT
Economic growth and conservation movement have long been recognized as
conflicting issues. In order to examine such possibilities of conflicts and the
relationship between the two issues, a brief overview of the ultimate
objectives of both of them is required.
In respect of environmental and conservation issues, the subject of
environmental issue is viewed as no difference from conservation issues
nowadays. Indeed as early as 70s, there exists delineation between the two
terminologies. Historically, environmental movements have been relatively
more skewed to urban issues than to concerns regarding wilderness and
forests. On the other hand, conservation movement is a political, social and,
to some extent, scientific movement that seeks to protect natural resources
including plant and animal species as well as their habitat for the future. Yet,
this differentiation became blurred as times elapses where environmentalism
now “combines the traditional concerns of conservation - loss of wildlife,
deforestation, endangered species, water management and allocation, and
quality recreational space - with the newer, more urban-oriented health and
sustainability concerns of the environmental movement” (Paehlke 1992).
Both of them are now used interchangeably and in this dissertation
conservation is defined as the planned management of resources for their
9protection, restoration, enhancement and maintenance. Today, the sciences
of ecology and environmental science, rather than merely the aesthetic goals,
provide the basis of unity to most serious environmentalists. As more
advanced in the development of the scientific fields, more scientific issues
concerning nature environment like biodiversity, as opposed to mere
aesthetics, are a concern.
In many occasions, “non-use” of the resources is adopted as an effective
policy to tackle the conservation problems. Indeed, the ultimate objectives of
conservation and development are found to coincide, as both concern the
issue of scarce resources allocation among competing ends. In this sense,
they are economic activities resulted from economic decisions of individuals
(Nieswiadomy 1992).
Economic development is a process through which nations seek to make
improvement to human life (Dasmann et al. 1973). The increasing demand
for human welfare and upgrading of the living quality of humans are
achieved by the means of exploiting the environmental resources. A
mounting up exploitation rate of resources would be resulted as the
population grows with the advance of the society. The degradation of our
environment is a consequence of prosperity. And yet, humans are able to
react to problems of scarcity. In fact, there was evidence that “scarcity, in
10
driving up the prices of resources, plants the seeds for its own solution.
Individuals have greater incentives to find solutions to the scarcity problems
because the rewards will be higher” (Nieswiadomy, 1992).
On the other hand, conservation is not only a natural science, but in fact also
an economic activity, where environmental problems and policies could be
diagnosed by the tools of economics. United Nations UNESCO and FAO
shed some light on this by defining environmental conservation as “the
rational use of the earth’s resources to achieve the highest quality of living
for mankind” (Dasmann et al.1973). Conservation of environment does not
mean non-use of resources but “the greatest use to the greatest number over
the greatest length of time” (Ciriacy-Wantrup 1985). It is concerned with the
sustainable and continuous use of the earth’s scarce natural resources in the
past, present and in the future time. This interpretation in the strict sense
coincides with the concept of sustainability which would be discussed in the
later paragraph.
With regard to the connotation of economics or economic activities, the
general axiom of economics, in its simplest sense, is that people maximize
subject to constraints. The basic objective of all economic activities are to
achieve the highest possible value of present consumption of goods and
services that is compatible with the supply of human and material resources
11
available to produce them. The scarcity of human and material resources, as
evidenced by the existence of prices, imposes the necessity of allocating
resources among alternative present and future uses. Besides, “growth means
more financial resources to dispose of for all kinds of needs, including
environmental protection and education.” (Söderbaum 1992) Prosperous
economy forms an essential base for the build up of environmentalism.
It has been long staying on the situation that one side is unwilling to examine
alternative approaches to achieving the common goals, or one side is
unwilling to accept reasonable limits on its activity2 . This would be an
important implication to the public policy of environmental issues:
Development (and conservation) goals can ordinarily be reached by a
variety of different path... if either side becomes too fixed in its
position, conflicts results and often both sides lose. Nearly always an
alternative, more compatible choice can be found.
(Dasmann, et al. 1973)
With the conception of conservation in the sense of economy, natural
resources and environmental economics could be taken as a means for
analyzing the efficiency of conservation. Nieswiadomy (1992) defines
environmental economics as the study of the efficient (i.e. prudent) use of
our natural resources and the environment in both the present and future. It is
2 Raymond F. Dasmann, John P. Milton and Peter H. Freeman, Ecological Principles for
Economic Development, (London: IUCN, 1973), 18.
12
concerned with issues related to degradation, enhancement, or preservation
of the environment. In particular, public bads from production or
consumption, such as air pollution, can lead to market failure. The subject
considers how public policy can be used to correct such failures. Policy
options include regulations that reflect cost-benefit analysis or market
solutions that change incentives, such as emission fees or redefinition of
property rights. (Samuelson 2004; Eatwell 1987)
To evaluate the term “efficient”, all actions involve benefits and costs are
pre-requisite. Efficiency in resource allocation is equated with the Pareto
condition: “a state where it is no longer possible to reallocate the use of
resources so that one individual will gain without loss to another”. Therefore,
efficiency requires that any activities should be carried out up until the point
where additional (marginal) benefit is equal to the additional (marginal cost).
Therefore, the efficient level of pollution, which may be caused by
development, is not “zero”. The focus of environmental economics is to
provide solutions to environmental problems that incorporate environmental
costs into the decision making process, but at the same time minimize the
cost of implementing these solutions. (Nieswiadomy 1992) Thus, prohibiting
development to pursue zero pollution is an inefficient act.
13
MARKET FAILURE:
PUBLIC GOODS AND EXTERNALITIES
In welfare economics, ‘market failure’ refers to the question of efficiency
concerning “public goods” and “externalities”. They involve the mismatch
between marginal valuation and the marginal cost, therefore violating a
condition required for Paretian efficiency (Lai 1997a; 1997b). Common
property resources are those not exclusively owned or controlled by a single
agent or source and no one can be effectively excluded from using them.
There are many instances of common property problems in the society as the
lack of property rights under the legal system. The major problem
concerning common property resources is the “use it or lose it” incentive
since “everybody’s property is nobody’s property” (Nieswiadomy 1992;
Ciriacy-Wantrup 1985) Public goods provide a very important example of
market failure, in which market-like behavior of individual gain-seeking
does not produce efficient results. The production of public goods results in
positive externalities which are not remunerated. If private organizations
don’t reap all the benefits of a public good which they have produced, there
will be insufficient incentives to produce it voluntarily since the revenues
would not be able to cover the costs of production if the good is sold at
marginal cost. Moreover, as the common property can be consumed by all
individuals without paying for it while they could not be excluded from
getting the benefits, they can take advantage of public goods without
14
contributing sufficiently to their creation. This is called the free rider
problem and causes the failure of market.
Externality arises where the costs suffered by a party due to the activities of
another are compensated (negative externalities) or, conversely, where the
benefits produced by the activities of one party are not remunerated (positive
externalities). The market under this situation fails to attain Paretian
efficiency as a result of such kind of uncompensated costs and benefits, and
a divergence between private and public costs and benefit occurs as the
profit mechanism only works according to private costs and benefits and
such uncompensated costs and benefits become therefore social costs borne
or social benefits reaped by third parties. As a result of market failures,
government intervention, like regulation, laws, zoning and so forth was
suggested by A.C. Pigou to replace market to tackle the problems. These
government mechanisms directly constrain or compel private activities
through inhibition of activities, specification or requirements.
PLANNING AS THE GOVERNMENT MECHANISM
Town planning or urban planning is of substantial importance in the ways it
facilitates the use of available resources in the most efficient manner to meet
the competitive demand for housing, commerce, transportation, industry and
15
other community needs, especially in Hong Kong where land is valuable. As
stated in the Town Planning Ordinance, the relevant departments and
organization aim to “promote the health, safety, convenience and general
welfare of the community… ”3 The main function of town planning should be
to provide a better organized and more efficient land use for the citizens.4
Modern planning systems have developed in periods of economic growth
and to counteract urban sprawl.
Various definitions of planning could be found in different literatures. Some
arise from the perspective of government planners while others regard
planning as a natural process derived from the needs of a community. The
following section would endeavour to review the rationale and the
philosophy of planning.
A BRIEF REVIEW ON
THE PHILOSOPHY OF PLANNING
When referring to many literatures studying the town planning in Hong
Kong, it is not unusual to find that most of them would harshly criticize what
the town planners or the related government officials did in their profession.
“What is done is unintelligible without knowledge or understanding of the
3 Cap. 131 Town Planning Ordinance, authorized loose-leaf edition, Government Printer, p.1
4 Hong Kong Town Planning Officer, “Town Planning in Hong Kong.” Government Printer, 1988:
18-25
16
values, means or objectives that lie behind what we observe” (Bristow 1987)
It is not easy to provide a conclusive reason for town planning. To explore
and investigate why planning exists and the way such kind of land use
control is devised, a realization of what town planning is and what it is trying
to achieve are pre-requisite.
In light of a number of literatures, “planning is a process that involves
making and evaluating each of a set of interrelated decisions before the
action is required, in a situation in which it is believed that unless action is
taken a desired future state is not likely to occur, and that if appropriate
action is taken, the livelihood of a favourable outcome can be increased.”
(Ackoff 1970) A more precise goal-oriented definition could be found in
Dror (1963), “planning is a process of preparing a set of decisions for action
in the future directed at achieving goals by optimal means” (Dror 1963)
Planning is a continuous process for which once it begins, it never ends.
Thus at any particular moment it is concerned with the constraints and
commitments of the past decisions. For instance, the current town plans and
the decision-making processes, together with the current monitoring, are
influenced and bound by past policies and decisions. As illustrated by
Bristow (1987), individual plans produced within such a process are merely
just single snapshots which, while directed towards future states of
17
environment, in reality are already in some measure out-of-date or
obsolescent. Thus, it is quite obvious that the plans made are vulnerable to
simultaneous and later changes which affect the validity of that single set of
decisions, and the environment in which they are made.
The concept of planning is well perceived and illustrated by Bristow (1987).
Planning is considered as five interlinked and related concepts: (a) a process
which organizes and co-ordinates change (b) a procedure for making plans -
the representations of reality; (c) a particular methodology of decision-
making; (d) a means of societal guidance; and (e) a set of institutions, laws,
processes and practices by which the thing called ‘planning’ is
conceptualized, legitimated and implemented.
To narrow down the scope of planning within the context in this dissertation,
the definition of Bristow (1987) was taken as a reference. Bristow defined
land-use planning as the administrative process of Hong Kong. The process
here refers to the government’s intervention in the control of environmental
change, mainly through influencing the development process. To begin with,
one could recognize that land-use planning represents a process of designing
and redesigning the environment. A description of town planning in Britain
could be found in Cherry (1974):
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‘this affected wider and wider areas of everyday life; the order of our
working laws and conditions of work, our houses, towns and streets, our
water supply, sewage, fuel and light, our education and health and
welfare. In this way British towns and cities were watered, drained and
sewered, lit and paved, and houses and buildings were regulated to
provide the basis of an efficient, healthy and convenient way of life in
the new, rapidly growing industrial cities. It was in this context that
‘planning’ as a widely applicable term to these and other aspects of
urban government, developed as an important feature of the nineteenth
century.’
(Cherry 1974)
The above description is applicable to the nineteenth-century Hong Kong,
where the founding of a new urban settlement in 1841, its rapid expansion
and resultant problems, public health in particular, led to the perceived need
for the Hong Kong Government to intervene and interfere with the private
property rights of the inhabitants, almost since the early days of colonization.
‘Town Planning was essentially a reactive development; while it aimed at
the future, its immediate concern was a response to the past’ (Cherry 1974)
Town planning began in Hong Kong as a reaction to social and development
problems, and hence started as a local problem-orientated policy approach
which only gradually evolved into a more comprehensive territory-wide set
of policies relating to the use of land (Bristow 1987).
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It could be considered that the realization or interpretation for the earlier
stage of town planning was developed from a concept of ‘laying out’, which
could be regarded as a process for controlling land use and ultimately the
environment as a whole.
AN ACCOUNT OF
PLANNING SYSTEM IN HONG KONG
The purpose of land-use planning or government regulation of land uses and
their changes is often explained in terms of the idea of forward planning and
development control. (Lai et al. 2004a)
Forward planning is a government activity which refers to the specification
of parameters, rules, standards, guidelines, and procedures for land uses and
built-forms by the government for private individuals in relation to land, or
planning and development thereon.
Development control refers to the government process or orders which
ensure that matters specified or restricted in the forward planning process are
followed or observed by private individuals, as backed up by enforcement
action based on contract or legislation in case of violation, contravention or
non-compliance.
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DEVELOPMENT CONTROL IN HONG KONG
There is currently a dual planning system in regard to development control in
Hong Kong, namely the contractual control through the leasehold system
which runs in parallel to the statutory control at district level. Contractual
control (planning by contract) is exercised through the leasehold land system
accompanied by administrative town plans, while statutory control (planning
by edict) is imposed by statutory town plans prepared under the Town
Planning Ordinance5 as well as other local legislations like the Buildings
Ordinance. Simply put, development control in Hong Kong is mainly
governed by
1. Government Lease
2. Building Ordinances and Regulations, and
3. Town Planning Ordinance
The Leasehold System
The leasehold system itself is indeed a means of planning for which few
people are conscious of. Planning by government lease can achieve the same
purpose of controlling land uses. A land lease is capable of providing
development controls as it contains clauses specifying requirements
regarding development, say the height restrictions, car parking spaces, the
5 Chapter 131, Laws of Hong Kong.
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provision of footpaths, and most importantly, the user clause. The user
clause states the uses that are allowed or disallowed, thereby delineating the
lessee’s property rights with respect to development on that particular land.
The leasehold system is thus a means of “planning by contract” (Lai 1998a)
based on a civil contract between the government and private individuals”
(Lai 1997a) for which the contracts are enforceable in contract law.
Legislation Framework of Planning
The statutory town plans as well as the administrative town plans in Hong
Kong are arranged in a hierarchy at three levels, notably territorial, sub-
regional, and district planning levels (Planning Department 1995: 7). All
these plans are prepared under Hong Kong Planning Standards and
Guidelines (HKPSG). The structure of the hierarchy is showed in Appendix
2.
Under the statutory planning system, Outline Zoning Plans (OZPs) and
Development Permission Area plans (DPA plans), which are the two main
types of statutory plans currently in Hong Kong, explicitly specify the
development intensity, and the land uses for a development. These plans
cover most of the developable land in Hong Kong. As a device for
development control, they have become more restrictive and specific since
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the past decade. The imposition of the statutory town planning system affects
the private property rights of the lessee provided under the leasehold system
since this land use controls may override the uses permitted by Government
leases.
As suggested by Lai, et al. (1996), the various planning measures in the
Town Planning Bill 1996 are ‘unnecessarily violating private property rights,
increasing transaction costs of developments and creating uncertainty for
proprietors’. It brings in more uncertainty instead of reducing uncertainty
inherent in legislation, rendering an applicant “unaware of the rules and
criteria for a successful or unsuccessful application”. The decision made on a
planning application is indeed extremely discretionary.
Since most of the land in Hong Kong were developed according to land
leases prior to the introduction of statutory plans, Lai (1997a) argued that,
“the plans, by restricting the redevelopment rights defined on the land,
attenuate the existing property rights defined by the government leases.”
Lessees who want to redevelop their land or change the user cannot solely
rely on their leases, but also have to pay attention to the provisions of the
relevant statutory plans. The rights conferred by a lease to a lessee are
attenuated since the lessees may not be allowed to use the land as specified
in the lease.
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ZONING AS A WIDELY USED PLANNING TOOLS
Zoning is considered a widely used planning tool in achieving the
aggregating compatible land uses while segregating incompatible or even
conflicting ones. It has been considered as a key instrument of planning
regulation, which is environmental regulation in its broadest sense. The
concept of zoning had a long history. As early as 1921 the British Ministry
of Health had explained that
One of the main objectives of a town plan was to fix those areas in
which certain types of development should be allowed. ‘This system has
become known by the name of “zoning”. It has received much attention
in the United States of America, but it has, as yet, been but little studied
in this country.’ Another technique which was recommended was the
drawing up ‘in some form or other’ of a civic survey. Certain
information was quite vital ‘to enable a town planner to arrive at a
proper elucidation of the problems which face him’(Cherry 1974)
This dual procedure of surveying and zoning effectively summarized the
early efforts to establish town planning in Hong Kong, and today remains an
important element of planning practice.
Lai (1994) stated that zoning in terms of economic theorisation is normally
justified by the Pigovian welfare economics theses of market failure, notably
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‘externalities’ or ‘social cost’, and by extension, ‘public goods’. Zoning has
three key objectives which are:
1. To separate incompatible uses, which generate negative externalities and
harm each other,
2. To integrate compatible uses, which generate positive externalities so that
they are mutually beneficial, and
3. To put in public goods like roads and open space in suitable locations
With a varied topography and a long coastline, despite Hong Kong’s small
area there are a landscape rising from rocky foreshores and inter-tidal
mudflats to woodlands, hilly areas covered by open grassland, and a variety
of scenic spots, providing a wide range of habitats to support a variety of
animals and plants including some first found in and named after Hong Kong,
and a few other species that are indigenous. At the junction of the temperate
and tropical zoogeographical regions, Hong Kong’s strategic location has
contributed to the rich biodiversity of the territory. Besides, as Hong Kong is
located along a major pathway of migratory birds across the Arctic, Oriental,
and Australian Regions, many migratory birds visit Hong Kong every year.
With the existing planning and zoning mechanism, over 40 percent of Hong
Kong’s total land area is protected through the designation of country parks,
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special areas and conservation zonings on statutory town plans. Through this
“habitats” protection approach, a wide variety of wild plants and animals,
including over 3,100 species of vascular plants, some 50 species of
mammals, 450 species of birds, 140 species of freshwater fish, 230 species
of butterflies and 100 species of dragonflies, are found in Hong Kong.6 In the
context of our study, Mai Po Nature Reserve is designated as a restricted
area with the intention of protecting the natural environment and feeding
grounds for migratory birds. The strict enforcement of prohibiting access
denies granting of exclusive property rights or “resource entitlements” to
natural resources and precludes the development of a win-win situation in
which more mangroves, birds, shrimp as well as more housing could be
generated.
TWO COMPETING ZONING PARADIGMS
Zoning in terms of economic theorisation is normally justified by the
Pigovian welfare economics theses of market failure, notably externalities
and, by extension, public goods. (Lai 1994) This Pigovian pro-intervention
tradition is well received by planning practitioners and by Commonwealth
academics involved in the education of planners.
6 With Reference to the Government Press Release entitled ‘Public consultation on nature
conservation policy’issued on 17 July, 2003
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Nevertheless, with the development of Ronald H Coase’s ‘property rights
economics’on transaction costs, particularly ‘The Nature of the Firm’(1937)
and ‘The Problem of Social Cost’ (1960), anti-interventionist libertarian
thinking was devised which held that zoning is either undesirable or useless
in improving on efficiency. By implication, its abolition, or ‘dezoning’ or
‘non-zoning’, would bring greater efficiency.
Pigovian Paradigm
The Pigovian paradigm perceives a positive role for government or state
regulation of the land market as interventionist developed on the basis of
A.C. Pigou’s thesis “The Economics of Welfare” 7 . Pigovian’s pro-
intervention idea advocates the government could correct the market failure
through the concept of social cost. With respect to the illustration in Lai
(1992), planning legislation of (a) public dissatisfaction with the remedies of
the tort of public nuisance as well as (b) the welfare concept that certain
amenities need to be provided by government.
As mentioned previously, externality and public goods are examples of
market failure. In respect of externalities, the market fails to equate marginal
use value and marginal social costs, which is a required condition for Pareto
7 Pigou, A.C., Welfare Economics, Macmillan: London 1920
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efficiency. Public goods on the other hand are always required to be borne
by the government, which in turn by the public as their amount are
insufficient in a free market when no one is interested to produce. In the
sense of considerations, welfare economics for these kinds of provisions,
social costs exist to deal with externalities as well as the public goods.
Coasian Paradigm
The Coasian paradigm developed mainly on the basis of Ronald Coase’s
work, “The Problem of Social Cost” of 1960. Coase is constantly casting
doubts about the regulation imposed by the government (i.e. visible hand).
Given that a clear delineation of rights and sufficiently low transaction costs,
resource allocation could be efficiently done. Thus, there should be no
intervention by the government to decide the allocation of land resources.
The Coase Theorem and transaction costs are closely related ideas and,
indeed, the concept of transaction costs is the cornerstone of the Coase
Theorem (Lai 2005a). The idea of transaction cost was mentioned in Coase’s
1959 and 1960 work in which a parable of a land use conflict between a
cattle farm and an adjoining wheat farm was given. It is demonstrated by
Coase that state regulation or court adjudication is unnecessary given the
right conditions. Depending on the relative prices of cattle and wheat
produce, the cattle farmer would have to pay the wheat farmer for damage to
28
crops by stray cattle where, as under the common law, the latter has the legal
right to exclude the former. Indeed, the cattle farmer may lease land, fenced
off, from the wheat farmer for cattle ranching. The wheat farmer will pay off
the cattle farmer if the law is reversed. Land resources are thus allocated for
the optimal mix of cattle and wheat farming. Through a trading of rights,
externalities become ‘internalised’, and thus market failure need not happen.
Regarding the issue of public goods, whether a good is regarded as “public”
or not depends on the associate cost of limit or target access. Only if this cost
is too high, it would be more efficient for the government to provide the
goods. Nonetheless, it should be noted that “even if selective access modes
of production appear very costly at the moment, one must be careful about
drawing long-run policy conclusions from this fact. The unavailability of a
suitably cost-effective exclusion technology maybe due to the public sector
monopolization of the provision of the particular good or service.” (Tyler
1988) Under this situation, the previous “public goods” could be released to
market by privatization in the future. Natural resources are traditionally
regarded as public goods and are therefore isolated from markets.
Regarding externalities, Coase highlighted the reciprocal nature of
externalities and showed that the effect of negative externalities would
automatically reach to optimum levels in the absence of “transaction costs”.
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Those transaction costs refer to the cost of enforcing payments, information,
competition, and negotiation.
With the incorporation of the invariant version in the theoretical aspect of the
Coase Theorem, Pigovian market intervention is challenged on the ground
that the market is capable of tackling externalities if the transaction costs are
zero. In Coase’s model, a necessary assumption for conflict settlement by the
market is to have null transaction cost which includes all conditions of
perfect competition, and implies the existence of clear delineation of private
property rights. Though it is commonly agreed that the transaction costs in
reality could never be zero, Coase specified the concepts of “comparative” or
“opportunity cost”. The model could be applied in reality in the sense of
achieving maximum efficiency in resource allocation while reducing
transaction costs that fulfill an economics function. The analysis on Coase
theorem as well as its invariant version would be examined in subsequent
paragraphs.
Land use planning in Hong Kong by the government could be considered an
intervention in the land market as all the lands are held by the government
with the leasehold mechanism. However, this type of government
intervention, in the form of legal regime, is needed when the transaction
costs of unregulated land market become excessive. Under the consideration
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for the allocation of lands in Hong Kong, the government’s visible hand is
beneficial to ‘cost and benefit analysis’. In Lai (1992), “zoning enables
public goods to be spatially allocated by reserving land for the development
of public goods.” While the government owns the land, it has a legal
obligation to supervise and define broadly the conceived uses of it in the
public interest. The justification of land use by the government is thus
derived in the sense from its social cost and necessity. (Lai 1992)
THE INVARIANT VERSION OF COASE THEOREM
Apart from the Coase Theorem itself, there is yet other important versions of
the Coase Theorem, namely the invariant version of Coase Theorem and the
one discerned from ‘The Federal Communications Commission’ (Coase
1959), which states that ‘the delimitation of rights is an essential prelude to
market transaction’ (Coase 1988; Cheung 1990). This version of the Coase
Theorem does not require the absence of transaction costs or clearly defined
property rights as conditions. It only requires the demarcation of certain
rights for market transactions to occur.
The power of Coasian concept lies in its corollary in devising law and
planning regulations in the context of rights and liabilities if the transaction
costs are positive. The corollary of Coase Theorem, which is referred as
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“invariance theorem”, is more powerful than the Theorem itself and needs to
be spelled out clearly (Lai 2003).
As suggested by the Coase theorem, a voluntary trading of rights and
liabilities between parties could internalize any conflict and always
maximize the joint output of the parties. As a result, it is unnecessary for the
intervention of the law or the state. The corollary of the theorem is that
where transaction costs are positive, as in reality, resource allocation is
contingent on the way legal liabilities and rights are delineated. Therewithal,
there are situations where state intervention has resource allocation
implications. Whether a certain act of intervention in the market is efficient
or not is a case by case empirical question with no priori guarantee. (Lai
1994; 1997)
With respect to the applicability of the theorem, it is very often that there are
concerns about the inability of handling the “inter-temporal bargaining
problem” by the Coasian solution as suggested by Bromley (1997). In other
words, it is not possible that the present and future generations cannot make
contract. Having explained by Lai (2003; 2006a), Coase’s theorem is indeed
“triadic” in the sense of contemporaneous existences of the state as the
adjudicator and enforcer of contracts by virtue of the reference to the notion
of “property rights” as an underlying institution. The concern for the future
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generation can be a matter of contract between parties who are willing to
enter into a binding agreement that lasts for a period beyond the life of the
parties to the contract. This may arise in the case of many enforceable rights
and obligations “that run with the land” in property law in common law
jurisdictions.
Another concern about the Coase Theorem is efficaciousness of private
property. A private property right is the exclusive right to choose
incompatible uses and is alienable in exchange for similar rights over other
goods. In the context of land resources, private property rights system
emerged in order to restrain rent dissipation and reduce the transaction costs
of the land market through regularizing land boundaries. On the other hand,
private property facilitates decentralized decision-making and does not rely
on one centralized Green Leviathan (Lai 2003). Based on exclusive property
or restricted access, the very long-standing existence of aquaculture in the
most populated civilizations of the world shows that even in socialist state,
rather than open access, it is a viable approach to conserve fisheries
resources. Nevertheless, the issue of externalities and public goods on land
has long led to the emergence of the institution of government town planning
and development control in almost all economies. This could be verified by
the long-period dominance of the Pigovian approach via state intervention
and regulation for the decision making arena of urban planning and
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management. On the other hand, the gist of the general version of the Coase
Theorem, as recognized by Steven Cheng, is that private property is the
prelude to market transactions. The crux of the environmental problem is
often not the failure of the market, but the failure in the development of a
market. In addition, the assignment of initial entitlement is a necessary
condition for the evolution of such a market. The idea of property rights is an
institutional concept and sustainability which may require outcomes that are
not Paretian efficient (Mueller and Mueller 2003).
In the context of the conservation study, an important interpretation by Yu
that goes beyond the resource allocation problems of excess production
capacity or the Coasian private property or contractual solution of
constraining “rent dissipation” is that the significance of private property is
not confined to restricted access or the output quantity conservation.
Positive innovation in enhancing output quality and enriching output variety
by beneficial resource transformation are more significant. (Lai 2003) With
Schumpeterian innovation (Schumpeterian 1934), resource could be diverted
away from distribution issues towards innovative issues in a market that
exhibits certain institutional features, given that additional institutional
features are being added in. “Strong sustainability” 8 could be achieved
through the process by development without harming biodiversity. An
8 See Chapter 8
34
important goal of the sustainable development from the perspective of
ecological school is to keep the stock of natural capital and each component
of it constant or non-decreasing (Daly and Cobb 1989). In this dissertation,
such definition would be taken as a strong form of sustainable development.
Therefore, a Schumpeterian notion of innovation has to be integrated with a
Coasian bargaining solution in order to yield an outcome compatible with
sustainable development.
A key aspect of the requisite institutional setting is the granting of exclusive
property rights or “resource entitlements” to natural resources such as fishes.
In the light of the propositions about such entitlements in Lai (2001), which
may be referred as internalization thesis; the innovation thesis, and the co-
evolution thesis, are advanced:
1. “Resource entitlements force environmental considerations as an internal
decision of the polluter,” as exemplified by Taiwan’s Fishing Act of 1985,
which grants fishing entitlements to fishermen associations, enabling
them to negotiate compensation for loss in production caused by power
plants.
2. “Resource entitlements provide the incentive to experiment in addition to
the right to negotiate,” as evidenced by the great variety of cultured
marine fish on sale in seafood restaurants made possible by the
designation of Marine Fish Culture Zone (MFCZ) under the Marine Fish
Culture Ordinance in Hong Kong
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3. “Resource entitlements are not natural rights. The concept of entitlement
itself evolves from a Schumpeterian process,” as illustrated by the
emergence of Mai Po Marshes as a World Wide Fund managed wetland
habitat. Though Mai Po Marshes is famous to bird watchers as a Ramsar
Site, it is indeed an artificial aquaculture habitat created by shrimp and
mullet farmers out of a once much larger mangrove forest.
CONCEPT OF SUSTAINABILITY
A convenient starting point for articulating the concept of sustainability is
the definition provided by the World Commission on Environment and
Development which is often referred to as the Brundtland Commission. This
commission defined the sustainable development in a 1987 report, Our
Common Future, as “development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs.” Yet, this definition is somehow ambiguous for our study.
There has long been a tension between economic development and
environmental conservation. Some theorists tend to equate sustainable
development to sustainability of biodiversity with the stress put on non-
human species. The definition of “sustainability” given by the Brundtland
Commission is thus taken by them for emphasizing the damage of human
actions, notably development, on the environment, especially the depletion
of non-renewable resources. The other two equally important dimensions of
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sustainable development, namely development for the economic and social
progress of human beings which is upheld in the Rio Declaration, are often
ignored. The Rio Declaration on Environment and Development, often
shortened to Rio Declaration, was a short document produced at the 1992
United Nations Conference on Environment and Development (UNCED)
which asserts that sustainable development is human-centred and respectful
of the right of human development simultaneously such that the environment
is not to be abused by human beings in such rightful development. The Rio
Declaration proclaims that:
Principle 1: “Human beings are at the centre of concerns for sustainable
development. They are entitled to a healthy and productive life in
harmony with nature.”
Principle 3: “The right to development must be fulfilled so as to
equitably meet developmental and environmental needs of present and
future generations.”
Principle 4: “In order to achieve sustainable development,
environmental protection shall constitute an integral part of the
development process and cannot be considered in isolation from it.”
(Rio Declaration on Environment and Development 1992)
“Sustainable development is a complex concept more easily defined by what
it is not, than by what it actually is. Fundamentally, it is not based on the
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conventional belief that economic progress and environmental protection
are mutually opposing goals.” (UN Chronicle 1992: 46). Yu (2000)
considered the concept of sustainable development is a “multidimensional
one involving issues such as conservation or preservation, substitutability of
man-made versus natural capital, uncertainty, irreversibility,
intergenerational equity, resilience within an ecosystem, biodiversity,
population growth and investment in human capital, decentralization, and
community-based conservation, among others.”
There are principally two schools of thought, namely a neoclassical
economic school and an ecological school, for the concept of sustainable
development. The former takes welfare or consumption per capita being
sustainable or the total capital (man-made, human plus natural capital) being
maintained intact as the goal of development with an implicit assumption of
the substitutability of all forms of capitals. Voluntary exchange and market-
based incentives would be relied on to achieve the goal. The latter however
is unconvinced of the assumed substitutability of capital stocks and therefore
has a more conservative goal of keeping the stock of natural capital constant
or non-decreasing other than the goal of sustainable total capital stocks. The
ecological school could be further sub-divided into the authoritarian variant
which tends to rely on the conventional government command and control
policies to achieve its goal, and the voluntary variant which includes
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considerations of communal property rights as the alternative to state
regulation or the free market to the “tragedy of the commons”, a
phenomenon which is well understood as an outcome of competition for
resource use under common access, to achieve their normative ends (Yu
2000). Daly and Cobb (1989: 72) defined “weak sustainability” as
maintaining the total capital intact, and “strong sustainability” as maintaining
both manmade and natural capital intact separately.
Coasian framework of sustainable development
Lai (2006a) suggests the Coase Theorem with suitable qualification and
modification could be served as a specific way of modelling transaction
costs in the discussion of aspects of market failure and could then be applied
to the discussion of planning for sustainable development through a ‘win-
win’approach.
To handle externality across time address and address dynamic
developmental processes, a better conceptualisation of discussing the
Coasian approach in relation to sustainable development as a developmental
process is given by Lai (2006a). In particular, the possibility of a ‘win–win’
inter-temporal solution must become a necessity to pay due respect to the
environmental and social dimensions of sustainable development. With these
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considerations in mind, several propositions concerning sustainable
development informed by Coasian reasoning of consensual exchange are
given:
(1) Negative externalities can be curtailed and even transformed into
positive externalities if the parties involved are willing to experiment in
a transformation of regular practices and mindsets.
(2) The existence of entitlement or rights to natural resources is an
important precondition for such experimentation and the structuring of
a win–win contract for the parties involved.
(3) The role of the state is to establish and protect resource entitlements
and facilitate voluntary negotiation among parties.
(Lai 2006a)
CREATIVE NEGOTIATION
There has long been a tendency for negotiation to be conceived as being a
zero sum game. However, by taking a more creative approach, it is likely to
achieve a win-win situation where both sides walk away from the
negotiating table contentedly. ‘Communicative planning’ (Forester 1989),
‘argumentative planning’ (Fischer and Forester 1993), ‘planning through
debate’ (Healey 1992), ‘inclusionary discourse’ (Healey 1996), or
‘collaborative planning’ (Healey 1997; 1998) are terms widely used in
planning theory literature in the 1990s. A number of research works (Yu et al.
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2000; Lai and Lorne 2003a, b; Chau et al. 2004) in recent years have
advocated a win-win collaboration ethics as a foundation for pursuing
sustainable development objectives. This involves the expression of the idea
of freedom of contract over private property which has taken on a
“participatory” form. Participatory mechanisms for reaching decisions on the
use of land and development allow an ever-increasing number of parties
other than the regulating agent (the planner) and the landowner (the
developer) to exercise sole influence.
In the context of our study, ‘planning by creative negotiation’ is in principle
a means to foster joint innovation in the conservation, use and development
of land. Lai and Lorne (2006b) suggested the terminology of ‘planning by
creative negotiation’ which presupposes that participants other than the
planner and proprietor have the willingness and ability to jointly develop an
initial idea with the developer, and would, upon development, be able to
contribute as users in a way that enhances the value of a project. Thus, with
the successful adoption of ‘planning by creative negotiation’, from the
developer’s point of view, those in ‘the public’who participate are no longer
a mere external threat to its ideas, but as a source of market information and
potential clients who provide valuable suggestions. On the other hand, from
the perspective of the stakeholders, the developer is the source of seed
money and a friendly partner.
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Public consultation could be one of the many means as well as the most
frequently adopted approach for introducing the public to participate in the
process of planning and legislation in the context of “planning by creative
negotiation”. In the prospect of nature conservation, the Government has
occasionally decided to conduct the public consultation exercise within a
limit period of time. Most importantly, there is virtually no negotiation
involved between the government and the parties with proprietary interests
in the ‘gei wai’ or ponds around the Mai Po reserve. Negotiations are
restricted solely to the dialogue between the government and WWFHK with
some other non-government bodies like the Birds Watching Society.
Property owners and those developers who held substantial land banks
around the areas are excluded from the decision-making process that shaped
the nature reserve. The implication of the exclusion precludes the
development of a scenario in which more mangroves, birds, shrimp and
housing could be generated. (Lai 2006b) The paradigm of sustainable
development was utilized in the concept of planning by creative negotiation,
which may conflict with various marginal conditions possibly perceived to
be inefficient under the neoclassical paradigm in some situations. Creative
negotiation emphasizes opportunities. It is meant to be suggestive rather than
prescriptive. Creative negotiation is to some extent mutually educational in a
process of discovery of alternatives.
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Unlike the classical planning games, which is mostly a means of non-price
rationing of development rights and involves no or little chance for
negotiation for which developers make concrete development proposals and
are subject to an all-or-nothing kind of test, planning by negotiation is
considered as conducive to sustainable development with the idea of the
internalization and transformation of externalities in the context of
Schumpeterian innovation9. Under a classical planning game, for which the
participation manner is described as adversarial and confrontational, there is
no price mechanism involved in the decision making process. When an
individual wishes to have a development constructed on its land with the
necessary planning application to the Town Planning Board, there is
virtually no negotiation and agreement for terms, except the compensation
being paid, for development between the individual and those who may be
affected. The matter may be referred to the court or a higher political arena if
the planner fails to arbitrate where further costs are expended in an ultimate
attempt to define or redefine development rights in respect of the piece of
land in question. The normal outcome is delay and abortion of development
projects and a flight of entrepreneurship and capital due to uncertainty in the
investment environment. The classical planning game promises nothing save
for a ‘lose-lose’end state for everyone. Like the current situation in the case
9 The idea of Schumpeterian innovation came from the Austrian economist Joseph A. Schumpeter
in the “The theory of economic development : an inquiry into profits, capital, credit, interest,
and the business cycle”
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of Mai Po Nature Reserve, some development projects of the developers are
seen by WWFHK, which place a high value on keeping the sites the way
they presently are, as a mere generator of negative externalities, which is a
threat towards the bird-living habitats. On the other hand, WWFHK and
other third parties are seen by developers as nuisances, rent-seekers or more
exactly as a source of cost-adding uncertainty. It is also not conducive to
sustainable development, as development simply has little chance to take off
in this institutional environment as the costs to society include not just
money lost by the developer and time spent by third parties, but also new
ideas and innovations that are not developed
Schumpeterian innovation entails product and process developments,
organization restructuring, new markets and new methods of doing things
that are outside the normal ‘circular flow’ in an economy. When this idea is
applied in the case of planning by negotiation, it goes beyond the innovation
of physical and tangible products or processes to become a new
organizational structure that will be conducive to change. As mentioned by
Lai et al (2004b), it needs a change in mindset for this type of negotiation to
take place and this change in mindset could be phrased in terms of the
efficiency paradigms participants used in their process of negotiation.
Traditionally, the neoclassical economic concept of marginalism under the
classical planning game has often been used as an acceptable norm. In other
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words, the negotiating parties would always tend to strive to achieve the
marginal condition of marginal social benefits equal to marginal social costs.
Nevertheless, under the concept of creative negotiation, the idea is not
necessary perceived as leading inevitably to negative externalities. The
negotiating parties could better look for ways of internalizing any potential
negative externalities while transforming them into positive ones. Under this
circumstance, the kind of planning is conducive to sustainable development.
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CHAPTER 3
PRINCIPLES OF NATURE CONSERVATION
Conservation is defined for the purposes of this dissertation as the planned
management of resources for their protection, restoration, enhancement and
maintenance. The term “conservation” as used herein refers exclusively to
the conservation of wildlife and biodiversity and excludes conservation of
features of purely human cultural or historical importance such as historic
structures or archaeological sites. For the purpose of analyzing the
management mode of Mai Po, the basic principles of nature conservation in
guiding the design of a conservation policy for Hong Kong are discussed and
outlined in this section with the aim of searching for alternative means of
conservation in Mai Po Wetlands.
Nature conservation has been regarded as a ‘crisis discipline’ as urgent
actions are usually taken without complete knowledge and consequently
multi-disciplinary responses are often needed. It is an imprecise science with
inherent uncertainty so that value judgment becomes inevitable. It operates
on an evolutionary time scale, which requires long term vigilance to succeed
(Meffe 1994).
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Produced two years after the Mai Po and Inner Deep Bay Ramsar Site was
listed in 1995, the Management Plan was depended upon by WWFHK
thereafter and it lists MPNR within the Biodiversity Management Zone
(BMZ) of the Ramsar Site, where the broad purpose of the BMZ is to
‘… provide a refuge for waterfowl (including a high tide roost) and a focus
for biodiversity conservation, education and training in a relatively
intensively managed environment’ (Anon 1997). Thus, to conserve the
natural area in Mai Po, one should not just focus only on the number of
wildlife within the area, but also biodiversity. Biodiversity is defined in the
1992 Convention on Biological Diversity (CBD) as “the variability among
living organisms from all sources including, interalia, terrestrial, marine and
other aquatic ecosystems and the ecological complexes of which they are
part; this includes diversity within species, between species and of
ecosystems.” (Article 2) Biodiversity is usually expressed or measured in
terms of species as well as the habitat present.
It is commonly known that “species are dependent upon their habitats”
(Meffe and Carroll 1994). As an economic corollary to this, it is often more
cost-effective to focus efforts on conserving ecosystems and habitats than on
conserving species. Besides, there appear to be minimum-area requirements
for the protection of most species. Natural systems are not permanently fixed
entities, but are subject to growth, shrinkage or shifting over time. A large
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protected area could be more capable of containing this type of adjustment
than a small one.
Hong Kong has a wide diversity of habitat types. Factors giving rise to this
diversity include the territory’s varied topography, its large altitudinal
variation, its coastal position, and the combination of marine and estuarine
habitats found in the coastal waters. (Felley 1996) A high diversity of
ecosystems provides more niches for species to fill, which in turn fosters
species diversity. Hong Kong has over 2,000 native species of vascular
plants10, which is 225 times more than UK (Dudgeon and Corlett 1994),
making Hong Kong a place where tree species are more than all of Western
Europe combined. There are over 460 species of birds with at least 380 of
which are not human-introduced (Chalmers 1986), compared with 9,000
species worldwide and 1,189 species in China, which is almost 9,000 times
larger than Hong Kong (Qian 1995). More than 102 species of dragonflies
have been recorded in Hong Kong that is twice the number found in the UK
which is 225 times larger (Wilson 1995) while there are just over 300 for all
of Australia, for which the country is 40,000 times larger. Hong Kong also
has over 200 butterfly species (Bascombe 1995), 23 amphibians, 73 reptiles
and 53 mammal species (Felly 1996). All these figures indicate that Hong
10 Native species are those occurring naturally in a given area, whether or not they also occur
elsewhere. Species conservation is focused upon native species, both those endemic to a given
area and those occurring over a larger range. (Felley, 1996)
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Kong’s species diversity is far greater than would be expected simply based
on area, hence there is a great deal to be conserved. Besides, conservation is
distinguished from “preservation”, which is the leaving of a resource
untouched by humans (Rosenberg 1994). Freezing a part of or the whole
development cannot be justified as an appropriate means of conservation for
biodiversity. This suggests why zoning or acquisition in the name of public
interest of the surrounding area, like the existing scenario in Mai Po Wetland,
is an inefficient means of conservation.
Leaving an area untouched by humans (e.g. a restricted access policy) is not
a feasible approach in Hong Kong where most areas and natural resources
have been affected by human activities (e.g. the reclamation and formation
of substantial portion of lands in Deep Bay) for thousands of years and
where the trend is toward increasing human populations and increasing
utilisation of all available resources. Conservation, which acknowledges the
option of simultaneous vigilant use and protection of a resource, is a more
appropriate approach for Hong Kong. This concept is acknowledged in the
major policy statement on town planning, namely the ‘Hong Kong Planning
Standards and Guidelines’11, which recognises that “a variety of uses can be
accommodated in conservation areas”. And yet, there is usually a “general
11 Please refer to Chapter 10 – Conservation of the Hong Kong Planning Standards and
Guidelines
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presumption against development” in such areas (Planning Department
1995a).
Extinction of species is considered as a crisis since its nature of
irreversibility for the issue of biodiversity conservation. In most cases the
same is true for habitat loss. Hence the principle of prevention of loss of
biodiversity has long been of the highest priorities, not only on the global
scale but on the local scale as well. (Felly 1996) Conservation also involves
the incorporation of precautionary approach and no-net-loss principle. As a
matter of fact, conservation by means of avoidance, which is the most
frequently used means by local authority, is linked to a salient economic fact,
notably “prevention is cheaper than cure”. Besides, it is legally easier with
various statutory provisions and economically cheaper. Consequently, the
relevant Hong Kong Government departments have long been endorsing
various policies like the Environmental Impact Assessments (EIAs) which
prioritize avoidance and minimization of the impacts on nature environment
and wetlands. The following section would be dedicated to the discussion of
the various modes of conservation.
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AVOIDANCE / PRECAUTIONARY APPROACH
To deal with the conservation of natural environment and wetland, zoning,
an avoidance approach, is the most common and frequently-used tool of the
government. This kind of strategy is considered by the government officials
and many conservationists as the most efficient kind to embrace the
perpetual preservation or conservation of all existing natural resources by
avoiding building and development in and near the wetlands in question,
thus preventing them from the intervention of human beings. This kind of
precautionary principle has always been applied and could be paraphrased in
the Preamble to the Convention on Biological Diversity (CBD) as follows:
“where there is a threat of significant reduction or loss of biological diversity,
lack of full scientific certainty should not be used as a reason for postponing
measures to avoid or minimize such a threat”.
The present management mode of Mai Po Wetlands could be regarded as the
adoption of a series of avoidance or abstention strategies through the
designation of Inner Deep Bay as Site of Special Scientific Interest (SSSI) in
1975.12 Development is prohibited in the Mai Po Nature Reserve and the
access is restricted. In addition, with the endorsement of Buffer Zone scheme
in 1989, MPNR and the surrounding areas are totally frozen from human-
being.
12 See Chapter 6
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Yet, this results in large tracts of idle fish ponds13 and poses serious threats
to the survival of the Nature Reserve. The strategies turned out to be a
passive management of the area and preservation of the resources without
enhancing the conservation as well as biodiversity value, resulting in a net
loss to society. The current conservation and management policies and
measures of Mai Po are not able to cope with the deteriorating environment
resulted from the dry or idle fish ponds, unauthorized erection and pollutant
from the urban development of Hong Kong and the neigbouring Shenzhen
Special Economic Zones. This passive government measures and
management mode are apparently not able to sustain the future of the natural
wetlands.
MITIGATION APPROACH
The mitigation approach of conservation is an important mode of land
management in areas with wetland. As mentioned by Gibbs (1994), the aim
of a realistic approach of mitigation, which is also known as the ‘Shallow
Green’ approach, is to combine natural and economic science to provide a
more secure approach to valuing the intrinsic merits of natural processes and
functions by reconciling the respective goals of economic development and
13 These fish ponds originally support some species of wildlife, notably birds, which prey on fish
and shrimps.
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conservation. The major organising principle of this approach is the
sustainable development. As defined by the World Commission, it “meets
the needs of the present, without compromising the ability of future
generations to meet their own needs”. It concerns how to match the
environment protection with economic development and promises the best of
both conservation and development by allowing development to occur in
wetland while ensuring that wetlands will eventually ‘made whole’ again.
(Salvesen 1990)
Under the Environmental Impact Assessment Ordinance, the interpretation
of mitigation states “it shall aim to avoid, reverse, minimize, or compensate
for an impact...The principles shall be to prevent rather than to rectify and to
eliminate environmental damage at source. The approach shall be to
minimize the risk of harm to human health and the ecosystem… ”14 To
reiterate the issue, impact mitigation in Hong Kong includes the avoidance
of impacts where possible, the minimisation of impacts, and compensation
for impacts in terms of environment which cannot be avoided.
However, it is noted that most of the developments are prohibited after
mitigation measures are proposed, on-site or off-site, be it practical and
14 See Annex 14 of the Technical Memorandum
http://www.epd.gov.hk/eia/english/legis/memorandum/annex14.html
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adequate or not. (Lee 2006) Besides, the “like for like” compensation
principle is technically not easy to be achieved as functions of wetlands are
hard to re-establish while some even cannot compensate the size loss. (Lee
2006) Moreover, habitat is seldom comparable in terms of diversity,
complexity or functionality. Lastly, the success of ecological mitigation
measures must be monitored over a long term, which incurs an additional
cost for mitigation.
PROACTIVE CONSERVATION
Nature conservation, especially in the context of biodiversity conservation, is
a proactive discipline. Its goal is to defuse problems before they grow
serious or unmanageable (Scott et al. 1993). A static policy of the
government would have a tendency to be reactive rather than proactive
(Hogwood and Gunn 1984). This tendency must be reversed in the case of
conservation policy, for the economic forces that can damage biodiversity
often move very rapidly in Hong Kong and must be dealt with an active and
foresighted policy. A proactive conservation requires an active management
of the species given habitat-oriented conservation efforts.
In recent years, there seems to be recognition within the Administration in
Hong Kong for developing the effort within the framework of proactive
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conservation. This could be exemplified in the development of “eco-park”.
For instance, the Hong Kong Wetland Park (HKWP), which is a park
contains an artificial wetland in Tin Shui Wai, is created deliberately for
conservation.
Apart from the HKWP, there are also some kinds of exploration of the
similar concept in the planning of newly developing areas, such as Yam O
and Tai Ho in the north shore of Lantau, and Ng Tung River for the Fanling
New Town. (Conservancy Association 2000) These “eco-parks” not only
serve a recreational function for the public, but also vital ecological
resources on their own. With the designation and setting up of these eco-
parks, conservation becomes a deliberate land use objective with an active
management by proper expertise. In this way, a higher level of commitment
was headed towards conservation rather than the present avoidance approach
of zoning. It also reflects a recognition that these areas are valuable public
assets which need to be protected.
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CHAPTER 4
THE EXISTING POLICIES ON
NATURAL CONSERVATION
Freshwater wetland habitats, including marshes, wet agricultural lands, fish
ponds, streams, drainage channels, and pools and reservoirs, cover 9% of the
lands of Hong Kong (Lee 2006). The major tools for wetlands conservation
now practicing in Hong Kong include land use planning, environmental
impact assessment, country park system and pollution control. Some
important freshwater wetlands, like Mai Po in the Inner Deep Bay are
categorized into SSSI and other special zoning such as conservation areas
and green belts. Wetlands in Hong Kong are seldom designated as country
park area. Yet, 67% of local freshwater wetlands are in fact not receiving any
kind of protection, and therefore they are easily affected by development and
disturbance (Lee 2006).15 In this chapter, the current relevant policies in
Hong Kong concerning nature conservation would be studied and reviewed
critically. The purpose of reviewing the conservation framework is to
identify the situation of conservation of wetlands in Hong Kong which may
give rise to some implications to the present mode of management of Mai Po
15 See Appendix 11 for the stocks of wetland habitats from 1953 to 2994
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Wetlands. The outlook of the administrative framework of conservation in
Hong Kong is illustrated in Appendix 5.
INTERNATIONAL CONSERVATION CONVENTIONS
International conventions serve as an important means for natural
conservation. In accordance with Article 4 of the Convention on Wetlands of
International Importance Especially as Waterfowl Habitat (“Ramsar
Convention” 1971)16, which is concerned with the conservation and wise use
of wetland areas, particularly those supporting waterfowl populations, the
responsibilities of the Hong Kong SAR government to conserve and use
these freshwater wetlands wisely specifies that:
1. Each Contracting Party shall promote the conservation of wetlands
and waterfowl by establishing nature reserves on wetlands, whether
they are included in the List or not, and provide adequately for their
wardening.
2. Where a Contracting Party in its urgent national interest, deletes or
restricts the boundaries of a wetland included in the List, it should
as far as possible compensate for any loss of wetland resources, and
in particular it should create additional nature reserves for
waterfowl and for the protection, either in the same area or
elsewhere, of an adequate portion of the original habitat.
16 The Ramsar Convention on Wetlands (1971), Convention on Wetlands of International
Importance especially as Waterfowl Habitat
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3. The Contracting Parties shall encourage research and the exchange
of data and publications regarding wetlands and their flora and
fauna.
4. The Contracting Parties shall endeavour through management to
increase waterfowl populations on appropriate wetlands.
5. The Contracting Parties shall promote the training of personnel
competent in the fields of wetland research, management and
wardening.
(Article 4 of The Ramsar Convention on Wetlands, 1971)
The Convention was extended by the UK to Hong Kong in 1979, and was
later ratified by the PRC in 1992 (Chu 1995), with the approval of the Joint
Liaison Group for its continued application to Hong Kong after 1 July 1997.
Hong Kong, not being an independent state, is indeed not qualified to sign
any international conventions. Yet, the UK has the power to extend
conventions to its dependent territories. With the enactment of the Basic Law,
Article 153 provides that, in principle, agreements already implemented in
Hong Kong will continue to apply in Hong Kong after 1 July 1997,
regardless of whether the PRC is a party thereto. 17
The primary objective of the Convention is the support and protection of
wildlife. The Convention requires parties to conserve and make wise use of
wetland areas, mainly by declaring important wetlands within their borders
17 Article 153 of Basic Law of the Hong Kong Special Administrative Region
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as wetland sites of international importance. The definitions of “wetland”
and “wise use” under the Convention and its Protocols have been criticised
for being excessively vague. Young (1994) asserts that the definition of
“wise use” is so broad as to be open to abuse, for example to defend
alterations of wetland character and hydrology which benefit humans while
having negative effects on wildlife and ecology.
Apart from the Ramsar Convention, there are several international
conventions, namely the Convention on International Trade in Endangered
Species of Wild Flora and Fauna (CITES 1973)18, the Convention on the
Conservation of Migratory Species of Wild Animals (the “Bonn Convention”,
1979)19 and the Convention on Biological Diversity (CBD 1992)20 which
serve as an important means for natural conservation by bringing
conservation to a global perspective, as wildlife and ecosystems do not
18 CITES regulates international trade in endangered species. It has been extended to Hong Kong
by the UK and has been in force in the PRC since 1981. The Joint Liaison Group has approved
its continued application to Hong Kong after 1 July 1997. The provisions of CITES are
implemented in Hong Kong through the Animals and Plants (Protection of Endangered Species)
Ordinance, Cap. 187, which controls possession, import and export of listed species.
19 The Bonn Convention is concerned with the conservation of migratory species, particularly
those whose migration routes cross international borders. The UK has extended the Convention
to Hong Kong. The Joint Liaison Group has approved its continued application to Hong Kong
after 1 July 1997, despite the fact that the PRC is not a party
20 The Convention on Biological Diversity (CBD, 1992) is a wide-ranging document that
addresses the global urgency of protecting biodiversity. The UK has signed the CBD, but
application has not yet been extended to Hong Kong due to “some legal and practical
problems”. Yet, Hong Kong Government has stated its commitment to “meeting the
environmental objectives of the Convention” (PELB 1996).
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respect national borders. The Bonn Convention is probably one of the most
important ones to Hong Kong due to the great numbers of waterfowl that
migrate through or over winter at Deep Bay (Carey 1995), including a
number of threatened species of the Convention (in need of immediate
protection) and the species belonging to groups designated by the
Convention (which would benefit from international agreements on their
protection) Nonetheless, being in the nature of contracts among countries,
these international conventions are founded on the notion of co-operation
rather than coercion. Besides, they cannot be directly enforced as the terms
are often worded in very general and non-specific ways.
DEVELOPMENT OF CONSERVATION POLICIES
In the past, conservation efforts of Hong Kong Government had been
insufficient and infrequent, and responsibility was scattered amongst several
departments. Before the 1960s, nature conservation was not a subject worth
mentioning in the Annual Report. Only in the 1960s did the formulation of
conservation strategies in Hong Kong start when the first survey report,
‘Conservation of the Hong Kong Countryside’ (Talbot, 1965) was compiled
by two experts from the International Union for Conservation of Nature and
Natural Resources (IUCN), who were commissioned by the government to
survey the situation with respect to development of country parks and nature
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reserves and to advise on associated problems of conservation. The report
recommended establishing a broad system of rural parks, recreation areas
and reserves in Hong Kong with five categories, namely:
1. High Intensity Recreation Areas — readily accessible by public
transport and supplement with recreation facilities.
2. Medium Intensity Recreation Areas — still accessible but geared for a
lower concentration of people and a more 'natural' environment, with
roadside picnic areas, camping and isolated hostels.
3. Light Intensity Recreation Area — roadless areas without access by
road or public transport. Suitable for activities such as hiking, bird-
watching, camping and swimming.
4. Restricted Access Nature Reserve Areas — reserved for educational use
by students, entry of the general public restricted to maintain the
environment in as natural a state as possible.
5. Strict Nature Reserves — access strictly limited to those concerned
with serious scientific research into indigenous species and local
ecology.
Later in 1967, in response to the survey report, the ‘Provisional Council for
the Use and Conservation of the Countryside’, which further worked on the
appropriate extents and measures of recreation and nature conservation, was
established with the Director of Agriculture and Fisheries as its chairman
(Throwler 1984). The council worked through two committees, one
concerned with recreation and the other with nature conservation. A
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permanent advisory body was proposed to be established to advise the
Governor on the three main objectives:
1. Preservation and enhancement of the natural beauty of Hong Kong.
2. Preservation of the natural fauna, flora, geological features of
educational, scientific and scenic interest.
3. Facilities to be provided for, and methods to encourage, optimum
enjoyment of the countryside in terms of recreation and the study of
natural history.
Originally the concepts of recreation and nature conservation were seen to be
conflicting, but as time went by it was recognized that they are
complementary (Thrower 1984). It was claimed that recreation, country
parks and water-gathering grounds would have to co-exist on the same piece
of land and nature conservation would have to be largely carried out on the
back of recreation, which could serve the interest of a wide public, but not a
narrow sector of it, if it was to gain the support necessary for its
implementation. Thus even with the publication of the Talbot report, the area
of land set aside for conservation was very limited and “little of what was
recommended in these reports had actually been followed, leaving an
impression that these have been a waste of time, money and effort” (Morton
1979).
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In 1970, the ‘Advisory Committees for Recreational Development and
Nature Conservation’ established a nature conservation sub-committee
concerned with the setting up of nature reserves. The advisory committees
finally recommended that country parks be established throughout the
territory of Hong Kong.
The Country Park Ordinance was enacted in August 1976 with the
establishment of the Country Parks Authority and Country Parks Board. The
duty of the Country Park Authority is to make recommendations to the
Governor for the designation of areas as Country Parks and Special Areas.
These aimed to facilitate public enjoyment, outdoor recreation and tourism
while at the same time protecting the vegetation, wildlife and sites of
historical and cultural significance within the parks. The Authority is also
responsible for administering the Ordinance and its subsidiary regulations
generally. The Country Parks Board acts as a consultative body to advise the
Authority on any matter referred to it, to consider policy and programs
prepared by the Authority in respect of country parks and to consider
objections which may be lodged against proposals for the designation of
Country Parks or Special Areas.
In terms of facilitating recreation uses of country parks, the provision of
facilities was confined to laying-out of picnic, barbecue and camping sites,
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constructing paths and nature trails. In this sense, the perception of
recreation development was very much dominated by the then conservation
strategies and which in turn was dominated by protectionism. In 1993 the
Planning, Environment & Lands Branch (PELB), as the bureau to coordinate
land use and environment issues for the whole territory, reviewed the
conservation policy and suggested the following strategies:
 to identify, designate and manage areas of conservation value;
 to maintain biological diversity through the protection of flora and fauna
and, where appropriate, to increase the population of endangered plants
and animals;
 to rehabilitate degraded landscapes;
 to provide opportunities for people to appreciate the natural environment
and our cultural heritage;
 to promote conservation education and public awareness of conservation;
to cooperate with non-government organizations to promote
conservation, and to carry out research and surveys which support
conservation; to put in place the necessary legal and administrative
framework; and to allocate resources for conservation purposes and to
coordinate conservation activities.
(PELB 1993)
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The existing nature conservation policy was promulgated in the Second
Review of the 1989 White Paper on “Pollution in Hong Kong - A Time to
Act” published in 199321, which specified that:
“It seeks to conserve and enhance our natural environment by
protecting existing conservation areas and heritage features 22 by
identifying new areas for such conservation, and by compensating for
areas which merit conservation but which are inevitably lost to
essential development projects.”
Under this policy, various measures have been implemented to protect sites
of high ecological importance. Apparently a “habitat approach” in pursuit of
the nature conservation objectives was adopted by protecting important
habitats through various conservation designations including country parks,
special areas and conservation zonings.
The existing policies and measures on natural conservation include:
(a) the establishment of country parks and special areas under the Country
Parks Ordinance;
(b) the designation of conservation zonings under the Town Planning
Ordinance;
(c) the establishment of restricted areas under the Wild Animals Protection
Ordinance;
(d) the implementation of a statutory mechanism under the Environmental
Impact Assessment Ordinance to ensure that potentially adverse
21 With reference to the Public Consultation on the Review of the Nature Conservation Policy
issued on 18th October, 2003 by the Hong Kong Special Administration Region
22 The protection of cultural heritage is under the policy portfolio of the Home Affairs Bureau.
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ecological impacts caused by designated projects are avoided or
mitigated;
(e) the implementation of conservation plans for important habitats and
species; and
(f) public education and publicity.
Despite the abovementioned policies, there have often been criticisms
concerning the inadequacy of measures in conserving ecologically important
sites under private ownership. Thus, the existing nature conservation policy
and measures was reviewed in 2003 with the objective of identifying
practicable ways to better achieve the nature conservation objectives, in
particular to enhance conservation of ecologically important sites which are
in private ownership. (ETWB & AFCD 2004a) A new “Nature Conservation
Policy” was proposed with the new policy statement:
“to regulate, protect and manage natural resources that are important
for the conservation of biological diversity of Hong Kong in a
sustainable manner, taking into account social and economic
considerations, for the benefits and enjoyment of the present and
future generations of the community”
(ETWB & AFCD, 2004 a)
Under such new policy, a set of objectives were given:
 to identify and monitor the important components of biological
diversity; to identify, designate and manage a representative
system of protected areas for the conservation of biological
diversity;
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 to promote the protection of ecosystems and important habitats,
and the maintenance of viable populations of species in natural
surroundings;
 to identify, monitor and assess activities that may have adverse
impacts on biological diversity and to mitigate such impacts;
 to rehabilitate degraded ecosystems and promote the recovery of
threatened species where practicable;
 to promote the protection and sustainable use of natural resources
that are important for the conservation of biological diversity;
 to provide opportunities for people to appreciate the natural
environment;
 to promote public awareness of nature conservation;
 to collaborate with the private sector including the business
community, non-governmental organisations and the academia to
promote nature conservation, and to conduct research and surveys
as well as to manage ecologically important sites for such purpose;
and
 to co-operate with and participate in regional and international
efforts in nature conservation.
There were in principle three major measures under the new conservation
policy. Firstly, a scoring system was adopted for assessing the relative
ecological importance of sites with the objective of drawing up a list of
priority sites 23 , which cannot be effectively protected with the existing
conservation measures, for enhanced conservation. Secondly, two types of
23 See Appendix 4
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conservation modes, namely the Management Agreement and the Public-
Private Partnership approaches have been selected for the conservation trial
to enhance conservation of the priority sites identified. With the management
agreement, non-governmental organisations (NGOs) may apply for funding
from the Government for entering into management agreements with the
landowners so as to provide the landowners with financial incentives in
exchange for management rights over their land or their co-operation in
enhancing conservation of the sites concerned. For the new measures on PPP,
developments at an agreed scale would be allowed at the less ecologically
sensitive portion of a site provided that the developer undertakes to conserve
and manage the rest of the site that is ecologically more sensitive on a long-
term basis. Thirdly, a nature conservation trust was to be established so as to
facilitate pooling of funds from all sectors including donations from
individuals and private companies for protection and conservation of the
natural heritage of Hong Kong to sustain long-term conservation efforts.
(ETWB & AFCD 2004 a)
Consequently, twelve ‘ecologically important sites’ have been identified as
high priority for conservation24. Over ten of them comprise wetland habitats
such as streams, marshes, wet agricultural lands and fish ponds. Except for
the Mai Po Ramsar Site, a lot of these sites do not receive any protection
24 See Appendix 4
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under the existing protection system. Four management agreement proposals
have been received from the local green groups. Two proposals at Long
Valley get a total HK$2.8 million subsidiary for two years (EPD 2005). On
the other hand, there have been six PPP proposals received for which five
streams and marshes would be involved.
DEVELOPMENT OF LAND USE POLICIES
Prior to the 1980s, land use planning process in Hong Kong had largely been
undertaken without taking serious consideration of the importance of nature
conservation. A long-term development strategy for Hong Kong including
environmental improvement and conservation of rural and marine areas was
only considered in 1984 when the Territorial Development Strategy (TDS),
the first ever planning document which covered the whole territory of Hong
Kong, was endorsed. Broad zones for Country Park, Marine Park, Special
Areas and Countryside Conservation Areas were proposed in the TDS (Au
1997). TDS has been reviewed constantly and the third TDS Review (TDSR)
was completed in 1996. Nature conservation had then been incorporated in one
of the objectives of the TDSR, which is “to conserve and enhance significant
landscape and ecological attributes, and important heritage features” (TDS 1996).
Under this objective, two broad categories of high quality land and marine features,
namely “unique area” and “area of significance” within which specific
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ecologically sensitive areas have been further distinguished25 was identified. These
areas are generally considered as “no go” areas in which strategic developments
should not be considered whilst smaller scale local development projects must be
carefully examined to ensure their compatibility with the natural environment.
The TDS proposals were supposed to provide general guidelines for
preparation of more detail planning statements and layouts. Nonetheless, it
was not until July 1991 that the Town Planning Ordinance26 was amended to
put the rural New Territories under statutory planning control. The first wave
of control brought some 35 Interim Development Permission Area (IDPA)
Plans into force for the rural area. Later, control was extended to the rural
areas and proper Outline Zoning Plans (OZP) were being prepared to replace
the interim DPA control 27 . District-wise town plans were produced to
establish the details of design, programming and land use arrangement for
local areas. Subsequently, SSSIs which fell within the demarcation of the
statutory plans had first been given statutory status and the other rural areas
which were considered of less scientific interest also received statutory
protection through land use zonings such as “Conservation Area” (“CA”)
and “Coastal Protection Area” (“CPA”). With a wider land use context than
before, it has then been used as one of the conservation tools for the
25 See Appendix 7 and 8
26 Chapter 131, Laws of Hong Kong.
27 DPA Plans differ from OZPs for their zonings are incomprehensive, showing large areas of
“Unspecified Use” zones where planning permission is required for all types of development.
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protection of ecologically sensitive sites from development and incompatible
land uses.
Under clause 4(1) of the Town Planning Ordinance28, statutory plans may
make provision for a number of land use zones and sub-clause (g) indicates
those zonings which aim at promoting conservation or protection of the
environment. Conservation zonings including Site of Special Scientific
Interest (SSSI), Conservation Area (CA) and Coastal Protection Area (CPA)
are designated on statutory town plans under the TPO. Appendix 3 shows the
general planning intentions of these designated areas. Both government and
private land can be zoned as SSSI29, CA or CPA30. SSSI are designated to
protect areas of scientific interest. CA and CPA are designated to protect the
natural character and landscape of the sites. They are designated sometimes
to protect the landscape features or other conservation values of a site instead
of its ecological value. The limitations of CA are so stringent that they
render any substantial development impossible. The principle behind this
zoning is simply to prevent damage of natural landscape from developments.
The general planning intention of CA for a typical statutory plan is “to retain
28 Chapter 131, Laws of Hong Kong.
29 SSSI are designated to protect areas of scientific interest such as areas with rare fauna or flora
species or representative habitats in Hong Kong. The details of the zoning of SSSI, particular
on the issue of Mai Po Nature Reserve, would be included in the later chapter. Appendix 3
shows the general planning intentions of areas designated as SSSI in Hong Kong.
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the existing natural characteristics of the Area. These areas constitute
ecological landscapes and topographical features in rural areas, and may be
used to separate sensitive natural systems such as the “SSSI” from the
adverse effects of active developments. Apparently, there is a general
presumption against development in areas near country parks regardless of
whether the development can facilitate public enjoyment of the natural
environment.
With respect to the land use policies concerning the rural lands in Hong
Kong, before the 1990s, apart from those areas within the boundaries of
country parks, use of private land and government land in the New
Territories was controlled by Lands Department via lease control and short
term tenancy respectively. There was a lack of development control in the
rural areas before the 1990s as a result of strong resistance from the vested
interests of the indigenous villagers and landowners. (Hui 2000) The
indigenous villagers claimed that there was a non-expropriation clause which
stipulated that “there would be no expropriation or expulsion of the
inhabitants of the district.....” when the New Territories was leased by the
British Government via the Convention of Peking, and a proclamation of the
British Government further assured that “.... the inherited manners and
customs of the people will not be interfered with, that vested interest in land
will be respected” (Wesley-Smith 1998). Consequently, the land policies in
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the New Territories have been constrained and eventually the Town Planning
Ordinance enacted in 1939 had no jurisdiction over the rural land (Jim 1994).
It was not until 1991 that planning control was first introduced in the New
Territories when development pressure caused serious environmental
problems. Development of private land in the rural area of the New
Territories has then been restricted by statutory plans, namely Development
Permission Area (DPA) Plans, which confine the land uses to certain specific
purposes. The efforts to control development were not based on conservation
reasons, but primarily on drainage and traffic impacts from bad neighbour
uses such as open storage for containers or scrapped vehicles. (Au 1997)
This could be verified that some ecologically sensitive areas were left out
from the gazetted DPA plans.
As mentioned in the previous chapter, a paramount function of the land use
planning system in respect of nature conservation is to reconcile development
requirements with the need to protect, conserve and, where appropriate, improve
the landscape, environmental quality, wildlife habitats and recreational
opportunities of the natural environment. Nevertheless, the land use zoning
mechanism in respect of nature conservation does not involve any active
management of the conserved areas by the Government. The Government’s
role is, however, restricted mainly to enforcement by the Planning
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Department to ensure that the land is not put to non-permitted uses under the
TPO. In addition, 31 DPA plans provided less than half of the land with
specified zoning, with the use of the remaining land being “unspecified”
(Jim 1994). This pattern of zoning suggests the lack of a clear preference
about land-use demarcation for larger tracts of rural lands by the government,
which corresponds with the policy of maintaining the status quo.
The land area around Deep Bay including the Ramsar Site is covered by
statutory land use plans and development is controlled by the Town Planning
Ordinance. All development proposals must be put forward to the Town
Planning Board for consideration in accordance with the Ordinance. Mai Po
Marshes and especially the MPNR from the early 1970s have been listed as
an SSSI and stringent control is imposed on land where nearly all proposed
land uses including agricultural activities cannot be carried out unless with
TPB’s approval. To protect the ecological integrity of the Ramsar site from
incompatible development, the Board has further designated a Wetland
Conservation Area (WCA) and a Wetland Buffer Area (WBA) for the Deep
Bay area and provided guidelines to guide and control developments within
the area. Besides, the Inner Deep Bay has been declared Water Quality
Control Zone with water quality objectives defined in 1991. The full
implementation of statutory controls on livestock waste resulted in
significant reduction of organic pollution entering Deep Bay.
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STATUTORY TOOLS FOR CONSERVATION
In addition to the statutory controls on land use, various ordinances were
enacted to protect the nature environment and wildlife, namely:
 Country Parks Ordinance (Chapter 208);
 Marine Parks Ordinance (Chapter 476);
 Forests and Countryside Ordinance (Chapter 96);
 Wild Animals Protection Ordinance (Chapter 170);
 Animals and Plants (Protection of Endangered Species) Ordinance
(Chapter 187);
 Environmental Impact Assessment (EIA) Ordinance (Chapter 499)
Apart from country parks, marine parks and special areas, which are
managed under the Country Parks Ordinance and Marine Parks Ordinance,
there are areas of special ecological importance that may be easily damaged
by human disturbance. To ensure their proper protection, entry to these areas
is controlled by listing them as restricted areas under the Wild Animals
Protection Ordinance.
At present, Mai Po and Inner Deep Bay, and Yim Yso Ha Egretry are on the
list of restricted areas. The Forest and Countryside Ordinance is enforced to
protect trees from damage. Plant species that are attractive and subject to
collecting are listed as protected, the possessing of which is subject to
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licensing control. The Wild Animals Ordinance is enforced to prohibit
mammals, birds and other rare animals from trapping and disturbance and
trading of endangered species or related products is prohibited by the
Animals and Plants (Protection of Endangered Species) Ordinance. The
current legislation and administrative controls for conservation, as well as
the responsible Authority, are shown in Appendix 1.
Country Parks and Special Areas
While development control for areas within these statutory plans is enforced
by Planning Department, development which falls within country park
boundaries is controlled by Country Parks Ordinance. (CPO) CPO
stipulates that no new development shall be carried out within the country
parks without the prior approval of the Country Park Authority, notably the
Director of Agriculture, Fisheries and Conservation (‘the Authority’)31. The
Authority is also responsible for managing these areas for nature
conservation and educational purposes. Under the CPO, both government
land and private land could be designated as country parks. 32 Yet only
government land can be designated as special areas. Compared to country
parks, special areas are smaller in size and comprise areas of higher
31 In line with this, the Country and Marine Parks Board, which is a statutory advisory body, was
established under the CPO to advise the Authority on matters relating to the designation and
management of country parks and special areas.
32 See Appendix 3 for the planning intention of “Country Parks”
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ecological value. Special areas are dedicated solely to nature conservation
and educational uses. As at the end of October, 2007, a total of 23 country
parks have been designated for the purposes of nature conservation,
countryside recreation and outdoor education. There are 17 special areas
created mainly for the purpose of nature conservation.33 Unlike special areas,
country parks are designated and managed also for meeting the recreational
needs of the community. Both developments and activities are strictly
regulated in country parks and special areas to preserve the naturalness of the
environment. Only developments facilitating public enjoyment of country
parks are allowed. Nevertheless, this is interpreted narrowly to an extent that
only construction works such as laying-out of picnic, barbecue and camping
sites, constructing paths and nature trails etc. are allowed (Hui 2000). This
indicates that policy for use of private land, or even government land, is very
confusing and under political pressure exerted by environmental groups, it is
unlikely any alternative recreation provision other than those mentioned
above could be allowed. Therefore it could be concluded that the existing
land use pattern within country parks generally conforms to the conservation
strategies but it tends to be unreasonably restrictive and protective.
33 With reference to “Country Parks and Conservation”, Hong Kong: The Facts, Published by the
Information Services Department, Agriculture, Fisheries & Conservation Department, Hong
Kong Special Administrative Region Government
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Marine Park and Marine Reserves
Enacted in 1995, the main function of the Marine Parks Ordinance34 (MPO)
was to provide statutory powers for the designation and management of
Marine Parks and Marine Reserves in Hong Kong. Subsequently, two
Marine Parks in Hoi Ha Wan and Yan Chau Tong and one Marine Reserve
at Cape D’Aguilar have been designated, which combined together cover a
total sea and land area of 2,160 hectares. Control of activities within Marine
Parks is regulated by the Marine Parks Authority. Coastal areas and waters
with conservation potential are identified and considered for granting legal
status.
Restricted Areas
The Wild Animals Protection Ordinance (WAPO) 35 provides for the
designation of restricted areas to protect important habitats from disturbance.
Access to these areas is restricted through a permit system administered by
the Agriculture, Fisheries and Conservation Department (AFCD). The Mai
Po Marshes are listed as a Restricted Area and there are no rights of way in
Hong Kong and no legal rights of public access. Under Schedule 6 of WAPO,
the MPRN is a restricted area and all visitors must first obtain a valid Mai Po
34 Chapter 476, Laws of Hong Kong.
35 Chapter 170, Laws of Hong Kong.
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Entry Permit issued by the Director of the Agriculture, Fisheries and
Conservation Department. Permits are valid for periods of up to 12 months.
Environmental Impact Assessment
The Environmental Impact Assessment (EIA) Ordinance36, which came into
operation in 1998, aims to protect ecologically important areas from adverse
development impact by requiring proponents of designated projects to avoid
causing adverse environmental impact as far as practicable. It assesses a
policy or an individual project in terms of its likeliness to affect the
environments. Based on the results of the EIA, a decision can be taken as to
whether to go ahead with the project in spite of adverse impacts, and the
minimization or compensation for such impacts. EIAs prioritize avoidance
and minimization of the impacts on wetlands. If total avoidance is not
practicable, the project proponents are required to mitigate the adverse
impact to an acceptable level.
A limitation of the current EIA practice in Hong Kong is the time available
to conduct ecological surveys, which is usually a few weeks or months. This
is not sufficient as an at-least-12-month period is needed to build up a full
species list for a site. The limited time allowed for EIA studies also
36 Chapter 499, Laws of Hong Kong.
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precludes careful, controlled and long-term observation of the ecology of a
site. The true ecological assessment thus cannot be conducted where the
processes and interactions among species and their physical environment are
not well considered.
OTHER RELEVANT CONSERVATION MEASURES
Conservation plans for important habitats and species
To ensure the identified important habitats and species will continue to
survive and sustain in Hong Kong, conservation plans for the protection of
them are implemented by AFCD. The conservation management plan for the
Mai Po Inner Deep Bay Ramsar Site has been implemented since 1998 to
promote the conservation and wise use of the wetlands therein, and to raise
public awareness about their importance. AFCD has developed conservation
plans for important species like the Black-faced Spoonbill. A conservation
plan has also been developed for the Black-faced Spoonbill which contains
prioritized actions aimed at improving the wetland habitats for the species’
feeding and roosting during winter.
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Small House Policy
The land use policies for rural villages definitely have a certain kind of
impacts on conservation areas if they are situated in adjacent to one another.
As a matter of fact, the design of small houses is often out of harmony with
the rustic surroundings, progressively diluting the rural character of these
villages and causing visual intrusion to the adjacent rural environment. (Jim
1986) In the 1970s, indigenous villagers were offered with small house
entitlements by the government as a means of compensation for facilitating
new town developments. Under the small house policy, each male
indigenous villager after reaching the age of 18 is entitled to build a three-
storey village house not exceeding 700 square feet. After the handover of
sovereignty in 1997, the vested interests are guaranteed by Article 40 of the
Basic Law which stipulates that:
The lawful tradition rights and interests of the indigenous inhabitants
of the “New Territories" shall be protected by the Hong Kong Special
Administrative Region”
Most of the lands in New Territories are covered by the statutory zoning
plans and eligible villagers under the small house policy are able to construct
their village houses within the areas zoned “Village Type Development”
(“V” zone). Lots of “V” zones could be found in between or immediate
adjacent to country parks or even SSSIs. This shows a fragmented approach
in land uses for conservation which is not a satisfactory scenario as different
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portions of land in close proximity are ecologically interlinked. Conflicting
interaction could happen between rural environment and residential
developments nearby. Besides, having the value of historical and cultural
heritage of the territory, these rural villages and structures could possibly
become potential tourism attractions. However with the inflexible zoning
system, changing the areas into more compatible uses in the rural area
becomes minimal and the evolution of a more sustainable development
pattern in the rural areas is hindered (Hui 2000).
Resumption of land for conservation
Under Section 3 of the Land Resumption Ordinance (Chapter 124) 37 ,
whenever the Chief Executive in Council decides that the resumption of any
land is required for a public purpose, the Chief Executive may order the
resumption under this Ordinance. Besides, under Section 2(d) of LRO, the
Chief Executive in Council has the power to resume any land for
conservation if it perceives that conservation is to the well-being of the
public with the name of a public purpose.
Land resumption was considered an efficient means by which the
government could resume private lands such as those on the site without
37 Chapter 124, Laws of Hong Kong.
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paying cash upfront. This means was the so-called “Letters A/B” system
(Nissim 1998; Lai 2001), by which lands voluntarily surrendered or
compulsorily resumed would be denominated in certificates that bear year-
specific cash values or used to exchange to a fraction of urban land in lands
auctions. This mechanism allows an efficient trading of environmentally-
vulnerable lands (forests, wetlands, farmlands, or fish ponds) for cash or less
vulnerable lands. Yet, it is not commonly adopted by the government as a
means for conservation as this represents opportunity for encouraging
speculation of the land in the hope that government would ultimately resume
it with the current “ex-gratia” compensation policy for which the amount
compensated to landowners is higher than the land value in the open market.
Therefore, the government tends to rely on the statutory planning system and
use a more restrictive approach for protecting the natural environment, and
development of any kind is prohibited in these areas. Agriculture becomes
the only beneficial use permitted under the lease and the statutory plans. Yet,
with the undermining agricultural business as a result of increases in labour
costs in Hong Kong and changes in the network of regional food supply,
most private lands in these conservation areas is left abandoned (Hui 2000).
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CHAPTER 5
BACKGROUND AND EVOLUTION OF
DEVELOPMENT CONRTOL IN DEEP BAY
DEFINITION OF WETLAND
There is no clear definition of what a wetland actually is. Every institute,
government or organization dealing with wetlands will have its own
definition. In accordance with the definition of the Wetlands International38,
a rough idea of wetlands are given as “areas on which water covers the soil
or if water is present either at or near the surface of that soil. Water can also
be present within the root zone, all year or just during various periods of
time of the year.” Above all, they are neither just land, nor just water. They
are areas where water is the primary factors controlling the environment and
the associated plant and animal life. For instances, the Mai Po Wetlands are
unique and important habitats for many kinds of valuable natural species.
They serve as storehouses of plant genetic materials and provide the water
and primary productivity upon which countless species of plants and animals
depend for survival. Moreover, wetlands have substantial values to an
economy and perform great functions in a society. In some developing
38 Wetlands International, which was founded in 1954, is a global non-profit organization
dedicated solely to the work of wetland conservation and sustainable management.
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countries in South East Asia like Indonesia, Malaysia, Philippines and
Thailand, wetlands are economically important in the sense that the
mangrove trees in the coastal wetlands region could be used as firewood,
charcoal, chipboard, raw materials for paper as well as timbers. A part of the
wetland could well provide a suitable environment for paddy fields, fish
ponds, settlement, ports and industrial estates.
Wetlands are one of the world’s most productive environments and they are
cradles of biological diversity. Most of the wetlands in Hong Kong are found
in the north-western New Territories and specifically in the Deep Bay areas
where Mai Po Marshes and the Hong Kong Wetland Park are situated, they
are breeding and nursery grounds for fish and waterbirds. They include
streams and rivers, natural marshes, mangroves, inter-tidal mudflat, as well
as artificial fishponds, ‘gei wais’ and reservoirs. They could also be
important for the health and welfare of people who live in or near them.
(AFCD 2004)39 Hong Kong once had an extensive mangrove type wetlands,
nevertheless, a substantial amount of them have been destroyed by human
disturbance.
39 With reference to the pamphlet Mai Po Inner Deep Bay: Ramsar site published by the
Agriculture, Fisheries and Conservation Department in 2004
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In this chapter, an overview of the major mangroves area in Hong Kong
would be given. An outline of the backgrounds as well as the histories of
Mai Po Marshes and Wetlands would be introduced. Their changes in land
use would be studied to illustrate the changing perceptions towards
environment conservation and economic developments associated with
government’s planning control.
PHYSICAL SETTING OF DEEP BAY
Situated at the mouth of the Pearl River, in the north-west of the New
Territories of Hong Kong, Deep Bay is, indeed a shallow bay 40 which
averages approximate three metres in depth but it is the largest estuarine area
in Hong Kong. (Melville and Morton 1983) During the period of low tide, a
broad expanse of mudflat would be exposed and the water is confined to the
relatively narrow channels of the Shenzhen River as well as the Yuen Long
Creek which flow into the Bay (Irving and Leung 1987).
As suggested by (Irving and Leung 1987), “an important aspect of the
physical geography of Deep Bay is that the shoreline is prograding, or
moving seaward”. The shoreline of Deep Bay is moving seaward. Most of
the Yuen Long Plain is being overlaid by a surface mantle of alluvial
40 Deep bay has an area of 112 sq km but an average depth of only 3m and is nowhere deeper than
6m. The bottom of the Bay is covered with thick mud and silt.
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sediments and marine. Besides, a beach terrace along the line of the modern
Castle Peak road plainly reveals the furthest extent of marine incursion when
sea level reached its present maximum point around six thousand years ago.
As the result of active deposition of the sediments carried into the Bay by the
Shenzhen River, Yuen Long Creek and the Pearl River itself, progradation41
happened in these areas. The process is probably aided by the dwarf
mangrove trees which trap or accrete silt particles around their extensive root
systems to build up a fine warp soil. The belt of mangroves that fringes Deep
Bay is gradually constricting. On the landward side, mangroves are gradually
and successively replaced by sea grasses and terrestrial plant species (Irving
and Leung 1987).
LAND-USE CHANGE IN DEEP BAY
The Deep Bay Area has undergone significant changes over the last
century42. These changes in land coverage reflect the changes in the socio-
economic characteristics of the population, technological advancement,
changes in agricultural practices, and increasing development pressure. It
could be observed that most of the urban or agricultural land to the north of
41 Progradation is the seaward advance of a beach or coastline as a result of the accumulation of
river-borne sediment or beach material.
42 See Appendix 9 and 10
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Castle Peak Road is reclaimed. On the other hand, land-use changes also
reflect a history of reclamation along most of the south coast of Deep Bay.
Until recently, these changes represented the succession from one form of
agricultural activity to another. However, within the last decade, urban
development pressure has taken over, and substantial areas of agricultural
land have been replaced by urban uses. (Aspinwall 1997) This chapter
summarises the key land-use changes that have taken place this century.43
Apart from the natural disposition and uplifting which renders the Deep Bay
constricting, there has been considerable reclamation around the Bay.
(Melville and Morton 1983) Irving and Leung suggest that the land use
changes in the last century represent artificial reclamation which has speeded
up the natural process of coastline progradation. Table 5-1 shows a
comprehensive and detailed analysis of the land-use changes in the Deep
Bay Area (including reclaimed land) from 1903 to 1985, as given by Irving
and Leung (1987). The geographical pattern is shown in Appendix 9.
Reclamation first took place around Yuen Long some 1,000 years ago which
probably being undertaken by soldiers from the garrison there. In 1279,
extensive reclamations in that area were made happened by the Man clan
which settled at San Tin. And around 1920, sea wall and system of sluices
43 Extensive literature was done on this part and it mainly relies on Aspinwall & Company Hong
Kong Limited (1997) and Irving and Leung (1987)
88
across the mouth of the Ping Shan Creek were built by a private company
which produced over 325 hectares of land for paddy farming.
Another form of reclamation was for the agricultural purposes and
construction of shallow tidal shrimp ponds, which is commonly known as
‘gei wais’ locally. Between 1903 and 1938, a total of 571 hectares of
wetland were reclaimed for agricultural purposes. Of these, 537 hectares
were used for brackish water rice cultivation in 1938 and 34 hectares had
been reclaimed for fish ponds. Fish ponds were mainly small enclosures
concentrated in the vicinity of Yuen Long market. With the increasing
commercial value of shrimp production, shrimp cultivation dramatically
increased from 1939 to 1945. This reflected an intensive conversion of
swamp and marshes to shallow water shrimp ponds (‘gei wais’). The ‘gei
wais’ which form the Mai Po Marshes were constructed between 1941 and
1949. After a period of time the mangroves spread over the mud flats to the
seaward of the ponds and a new ‘gei wai’can be made. Deposition of silt in
the former ‘gei wai’ builds up a soil suitable for brackish water paddy and
the reclamation cycle proceeds. As market demand changed with time, the
brackish rice paddies were gradually converted to freshwater ponds for fish
culture. The total area and production from gel wais and later fish ponds
increased between 1945 and 1963, and the production of brackish rice
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declined. By 1985, the dominant use was fish farming with the conversion of
almost all gei wais and rice fields to fish ponds.
Land-use Change of Deep Bay: 1903-1938
A total of 571 hectares of wetland were reclaimed for agricultural purposes
between 1903 and 1938. Of these, in 1983, 537 hectares were used for
brackish water rice cultivation and 34 hectares had been reclaimed for fish
ponds. The fish ponds were relatively small enclosures, and all were
concentrated in the vicinity of Yuen Long market, where the town was well
known for the sale of grey mullet. Reclamations were undertaken elsewhere
in the region during this period for the cultivation of brackish water rice. In
the early 1920s, a number of small scale projects were carried out near San
Tin and Mai Po villages. Such reclamations were undertaken on a co-
operative basis, whereby members of the scheme offered either labour
service or a financial contribution towards the cost of the project. In return,
farmers claimed the right to cultivate whatever amount of new land was
appropriate to their share of the total cost.
As a result of the inexpensive undertaking of reclamations as well as the
high price of rice at that time, there is a tendency to take up marshy land for
the rice cultivation as early as 1915 despite a strong element of risk was
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attached to such enterprises due to unreliability of the freshwater supply in
the area. Meanwhile, the largest reclamation project ever to have been
undertaken in Deep Bay to enclose some 480 hectares of mangrove swamp
between the villages of Mong Tseng Wai and Ping Shan was initiated by the
District Officers with the signing of the lease for this land which is currently
known as Tin Shui Wai on 20th January 1916. Under the scheme, it was
stipulated that the reclaimed area should be converted to agricultural land
within five years and it was almost entirely under the cultivation of brackish
rice by 1920.
The success of the Tin Shui Wai project stimulated interest in other large
scale reclamation schemes in Deep Bay, notably to the north of Wang Chau
and the marshlands near Yuen Long. By the end of 1924, the main bunds for
both sites were completed. In 1927, however, the southern section off the
Yuen Long enclosure was converted into a fish pond, and the site acquired
the name of Nam Shan Wai. Elsewhere, the only other notable reclamations
to take place before 1938 were some small scale projects near Mai Po,
together with some additional bund construction there.
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Land-use Change of Deep Bay: 1938-1945
During the period of the Japanese occupation of southern China and Hong
Kong, numerous reclamations were undertaken. There was major change in
land-use from brackish water rice production to shrimp and fish cultivation.44
In 1938, there were some thirty hectares of marshland near Yuen Long being
reclaimed and converted into ‘fish ponds’. It is suggested that this site
included part of the old enclosure at Nam Shan Wai, which was actually
maintained as a shallow pond for shrimp and fish cultivation. In the early
1940s, a bund was constructed along the seaward edge of the mangroves
near Mai Po by people who had recently arrived from villages on the China
side of Deep Bay. A total of 192 hectares was reclaimed, which was then
sub-divided into nineteen shallow water ponds. In 1945, some 625 hectares
were reclaimed, of which 26 hectares were used for brackish water rice
cultivation, 12 hectares were used for brackish fish ponds, and 587 hectares
for shrimp cultivation in shallow ponds45. It is quite certain that by 1945
44 As described by Irving and Leung (1987), it is obvious that the large scale reclamations of this
period were intended primarily for shrimp farming whilst only some small plots of land in
more readily accessible areas near Yuen Long were reclaimed for brackish water rice
cultivation. This could be verified by the fact that mangrove trees were never completely
cleared at Nam Shan Wai and Mai Po Marshes. If the marshlands were reclaimed for rice
cultivation, the enclosed mangroves were usually burnt to provide a nutrient input to the soil.
In shrimp ponds, on the other hand, mangroves were often left standing since they provide a
natural food source for maturing shrimps.
45 Such ponds are usually described by the Indonesian word ‘tembak’ or the Chinese word ‘gei
wai’. In the present context ‘gei wai’ is the preferred term, but care should be taken to note that
a gei wai can refer to any enclosed piece of land which has been reclaimed from the sea -
whether used for shrimp cultivation or not.
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shallow water shrimp ponds had become the dominant land-use in the
reclaimed marshlands of Deep Bay, occupying some 35% of the total land
area. As suggested by Irving and Leung (1987), the prime reason for the
increase in the pace of reclamation and sudden rise in popularity of shrimp
production is mainly the large numbers of refugees flooding into Hong Kong
during the Japanese invasion of China with an associated increase in market
demand. On the other hand, improvements in transport facilities which allow
for easier movement of live shrimps to market also contribute to the rise of
shrimp cultivation.
Land-use Change of Deep Bay: 1946-1963
From 1946 to 1963, a total of 285 hectares were reclaimed, with 182
hectares used for ‘gei wais’ and 103 hectares for fish ponds in 1963.
Reclamation for shrimp ponds occurred primarily in the Mai Po-San Tin area
and to the north of Nam Shan Wai. By 1956 just over 780 hectares were in
use for ‘gei wai’ shrimp cultivation, representing 44% of the total land area.
The fact that by now “income from shrimp ponds was over ten times that
from rice harvesting” (Mak 1960) meant that nobody undertook reclamations
for brackish rice cultivation in this period.
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In 1963, some 178 hectares of former brackish rice fields (11% of the total
land area) were left uncultivated. The principal reasons suggested by Irving
and Leung (1987) for this change are twofold. First, the returns on two crops
of fresh water rice in a year were much better than on a single crop of
brackish water rice. As soon as soil conditions allowed the cultivation of
fresh water rice, farmers switched land-use to this activity. The second
reason is the length of time desalination of reclaimed lands took to occur. It
is suggested that the cultivation of brackish water rice required much harder
physical labour (e.g. furrows had to be ploughed much deeper than for fresh
water rice) whilst the returns were comparatively poor.
Many farmers, particularly those in districts around San Tin and Mai Po
where fresh water was less readily available and where a large proportion of
the young rural workforce had already emigrated to obtain better paid jobs,
preferred to abandon cultivation altogether on land that was now considered
to be, at best, marginal.
Land-use Change of Deep Bay: 1964-1985
In the final period under consideration, 239 hectares were reclaimed of
which 219 hectares were utilized for fish ponds and only 20 hectares for ‘gei
wai’ shrimp ponds. No land was reclaimed for agricultural cultivation, and
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both brackish and fresh water rice farming disappeared completely as land-
use options.
The conversion of almost all other land uses to deep water fish ponds was
the major trend after 1964. The rice fields were firstly converted, and this
was followed by the conversion of nearly all the ‘gei wais’ after 1974, so
that in 1985, 75% of the total area comprised fish ponds and only 10%
comprised ‘gei wais’. Department of Agriculture and Fisheries at that time
undertook intensive research into improved methods of fish pond culture and
particularly with regard to the development of polycultural stocking of ponds.
The risk of complete stock failure was greatly reduced and farmers were
allowed to fetch a stable return. Moreover, with the introduction of new
technology, together with the use of bulldozers to construct new ponds and
mechanical water pumps to facilitate the transfer of water between ponds,
costs of initial investment and daily operations were greatly reduced. With
encouragement and advice from Fisheries Officers, farmers throughout this
region began to change their land-use to this highly productive form of
agriculture, especially after the mid 1960s.
Mai Po Marshes, where it resists change, is long recognized by naturalists as
an important breeding and feeding ground for many species of resident and
migrant birds. The Government responded to the threat of conversion trend
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in the early 1970s by declaring the area a Site of Special Scientific Interest
(SSSI), protected under the Wild Animal Protection Ordinance. Now, under
the management of Worldwide Fund for Nature (WWFHK), the area has
assumed a new role as an educational resource centre as well as a spot for
bird watching.
Land-use Change of Deep Bay: 1985-2007
During the period between 1985 and 2007, about 550 hectares of fish ponds
were converted to urban uses. There has been a marked increase in the
population of the New Territories with the new town development projects
were launched and completed. Suburbanization happened where people as
well as industries moved outwards to the city’s suburbs. Major developments
include the Tin Shui Wai housing projects, which converted 434 hectares of
fish ponds to a new town housing 200,000 people, Yuen Long Industrial
Estate and other low density residential projects, including Palm Springs and
Royal Palms at Wo Shang Wai built in early 1990s. In addition, fish ponds
were infilled for non-agricultural uses such as open storage, car repairs and
drainage work. This dramatic population redistribution, together with
associated development of industry, housing and infrastructure, have been
placing severe pressures on Deep Bay and surrounding areas.
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A Summary of Major Land Use Change in Deep Bay
Period Area reclaimed Land Use of Reclaimed Area Dominant LandUse
1903-1938 571 ha 34 ha for rice cultivation537 ha for fish pond Rice cultivation
1938-1945 625 ha
26 ha for rice cultivation;
12 ha for fish pond;
587 ha for shrimp cultivation
Fish pond
Shrimp cultivation
1946-1963 285 ha 103 ha for fish pond182 ha for shrimp cultivation Shrimp cultivation
1964-1985 239 ha 219 ha for deep water fish pond20 ha for shrimp cultivation Deep water fish pond
1985-2007 N/A N/A Unused deep waterfish pond
Table 5-1 A Summary of Major Land Use Change in Deep Bay
Source: Irving and Leung (1987)
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CHAPTER 6
MAI PO NATURE RESERVE
BACKGROUND OF MAI PO NATURE RESERVE
Mai Po Wetlands, the largest area of mangroves area, is a nature reserve
located near Yuen Long in the north-western New Territories of Hong Kong.
It is located near the Hong Kong Shenzhen city border and is part of Deep
Bay, which is considered as an internationally significant wetland. It is a
shallow estuary which is located at the mouths of Sham Chun River, Shan
Pui River (Yuen Long Creek) and Tin Shui Wai Nullah. The Mai Po Nature
Reserve (MPNR) covers an area of 380 hectares. In 1967 the “Deep Bay
Marshes” (natural and man-made) covered an area of some 4,000 ha. Today
it only has an area of some 2,000 ha.46 This is the most extensive wetland
area left in Hong Kong. There has been a substantial loss of fish pond habitat
due to the reclamation of Tin Shui Wai (450 ha) and filling in of other areas,
principally for open storage and low-rise residential development in recent
decades.
46 With reference to the ‘Mai Po Management Plan for the Mai Po Marshes Wildlife Education
Centre and Nature Reserve 2006-2010’published by the World Wild Fund For Nature
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Mai Po was an area once occupied by uninhabited mangrove swamps
extensively. Today, a substantial amount of the mangrove have been
destroyed and vanished as a result of human activities and disturbances.
Since 500 years ago, the destruction of mangroves and the development of
agrarian villages began as the arrival of farming settlers to this part of Deep
Bay. (Lai and Lorne 2006b) The area was converted into inter-tidal ponds
which were known as ‘gei wais’with the clearance of the mangroves and the
construction of some rectilinear earth bunds with sluice gate placed which
regulated the inflow and outflow of water. These ponds were used to rear
shrimp by methods which were considered as being sustainable. After the
Second World War, land rights47 were established and conferred by leasing
or licensing to claimants of these ponds, an institutional arrangement that led
to the booming of the area for shrimp culture. In the 1960s, with the
emergence of the nature conservation movement, this wetland area was
fossilised as a sensitive border area. Many of the lessees and licensees who
were granted with the land right for the shrimp ponds converted them into
ecologically less sustainable deep-water fish ponds or sold their rights to
developers who sought to change a large portion of the area into suburban
housing to maximize income.
47 In the light of Lai and Lorne (2006b), these Land Right is described as De jure (“based on law”)
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The Mai Po Marshes was designated in 1975 as a nature reserve and as a
restricted area, listed under the Chapter 170 of the Wild Animals Protection
Ordinance. This area was further protected by being classified as an
administrative Site of Specific Scientific Interest (SSSI) a year later. With
these measures, the licences for surviving shrimp ponds, or ‘gei wai’, were
revoked and the management of the site as a nature reserve was passed onto
a non-governmental organisation, the World Wide Fund Hong Kong
(WWFHK) since 1983 while the Agriculture, Fisheries and Conservation
Department maintain the responsibilities for the Ramsar site as a whole.
WWFHK, which is a charitable body, has in point of fact converted this
man-made area for shrimp culture into a migratory bird-feeding and viewing
platform. With greater recognition of the ecological value of wetlands, the
Mai Po Inner Deep Bay area covering 1,500 hectares was listed as a Ramsar
site under Ramsar Convention on 4 September 1995 and designated as a
‘Wetland of International Importance’. Under this convention, the Hong
Kong SAR Government has an international obligation to ‘… formulate and
implement their planning so as to promote the conservation of wetlands
included in the List, and as far as possible the wise use of wetlands in their
territory… ’ This expressly protected area was further extended to cover
some 850 hectares of land including all the Inner Deep Bay inter-tidal
mudflats.
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LAND TENURE
In accordance with Report of the Provisional Council for the use and
conservation of the countryside (1968)48, as early as 1960s, land within the
Deep Bay area is mostly in agricultural status and held either on temporary
Crown Land Permit which is in the form of temporary annual land holding
or on lease. There are two private lots in agricultural status and about fifteen
‘gei wai’which are farmed by some 6-10 operators within the boundaries of
the “Mai Po Strict Nature Reserve” (now Mai Po Nature Reserve), Lut Chau
and a portion of land on the left of Lut Chau and portion of land north of Mai
Po Nature Reserve, along the coastal side of Deep Bay in San Tin. Some of
the ‘gei wai’ are on Crown Land Permit while others are on Crown Land
without a permit but have been traditionally farmed by local people for some
length of time.
The great majority of Ramsar site is Government Land. Notwithstanding this,
most fish ponds or ‘gei wai’have been leased or licensed to WWFHK and a
few private individuals to engage in fish farming at Mai Po. 49 The
48 Hong Kong Provisional Council for the Use and Conservation of the Countryside 1968, “The
Countryside and the People: Report of the Provisional Council for the Use and Conservation
of the Countryside”, Hong Kong: Government Printer.
49 To take over management of the ‘gei wais’ in Mai Po, funds for WWFHK initially came from
the Royal Hong Kong Jockey Club, Big Bird Race donations and corporate sponsors. WWFHK
was able to take over 12 of the 21 ‘gei wais’ inside the FCA Border Fence at Mai Po for
management. In 1994, the HK Government used HK$16 million to buy up the remaining ‘gei
wai’ within Mai Po which WWF HK had still not acquired (‘gei wais’ numbered 3, 4, 12, 13,
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surrounding site is mainly leased or licensed land used for fish farming or
residential uses in accordance with the land use zones as appropriate. An
approximate area of 226.1 hectares in total were leased to WWFHK,
consisting of ‘gei wai’ numbered 3, 4, 6-24 (Figure 6-1, 6-2 and Table 6-1)
and excluding the area of inter-tidal mangroves outside the Closed Area
Border Fence. Each ‘gei wai’ is under either a separate or group license. The
leases to WWFHK are renewable annually and the cost of lease is in nominal
HK$ 1 per year to WWFHK. There are general controls on land-use such
that the area may “… not be used for any purpose other than for the purpose
of a nature reserve...” Prior written approval is required from the District
Lands Office of Yuen Long for a number of management activities, such as
tree felling and carrying out drainage works, e.g. dredging. The erection of
new structures and replacement of existing structures require permission
from the Town Planning Board through a Section 16 application under the
Town Planning Ordinance.50
20-24). In February 1995, with the support (HK$ 16 million) from the Hong Kong Government,
WWFHK took over management of the remaining ‘gei wais’ which excludes the three ‘gei
wais’ (1, 2 and 5) outside the Closed Area border fence where there is dispute over the land
status
50 Chapter 131, Laws of Hong Kong.
102
A Map of Mai Po Nature Reserve
Figure 6-1 A Map of Mai Po Nature Reserve
Reprinted from Cheung K.C., & Wong, M.H. 2006 “Risk assessment of heavy metal contamination in
shrimp farming in Mai Po Nature Reserve”, Environmental Geochemistry and Health Hong Kong 28:27–36
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A Map of ‘Gei Wai’in the Mai Po Nature Reserve
Figure 6-2 A Map of ‘Gei Wai’ in the Mai Po Nature Reserve
Source: Young, L. 1999 “Mangrove Distribution in the Gei Wais at the Mai Po Marshes Nature Reserve”,
in Lee, S.Y. (ed.) The Mangrove Ecosystem of Deep Bay and the Mai Po Marshes, Hong Kong, Hong Kong:
Hong Kong University Press
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Land Tenure of ‘Gei wais’in Mai Po Nature Reserve
Gei wai
No. Lessee
Date of lease /
control
Approx.
area (ha) Remark
1 Private - 16.4 -
2 Private - 11.4 -
3 WWFHK 1994 9.9 Given to WWFHK by governmentfor management
4 WWFHK 1994 8.3 Given to WWFHK by governmentfor management
5 Private - 18.2 -
6 WWFHK 1992 9.4 Donation by Wharf Holdings
7 WWFHK 1992 10.7 Donation by Wharf Holdings
8 WWFHK 1988 19.4 Funds raised from BBR
9 WWFHK 1987 1.1 Funds raised from BBR
10 WWFHK 1989 11.2 Funds raised from BBR
11 WWFHK 1987 11.2 Funds raised from BBR
12 WWFHK 1994 11.4 Given to WWFHK by governmentfor management
13 WWFHK 1994 12.2 Given to WWFHK by governmentfor management
14 WWFHK 1985 11.5 Funds raised from BBR
15 WWFHK 1989 6.6 Funds raised from BBR
16 WWFHK 1983 12.2 Funds raised from BBR
17 WWFHK 1985 12.1 Donation by Jockey Club
18 WWFHK 1985 11.8 Donation by Jockey Club
19 WWFHK 1987 12.9 Funds raised from BBR
20 WWFHK 1995 8.9 Given to WWFHK by governmentfor management
21 WWFHK 1995 9.2 Given to WWFHK by governmentfor management
22 WWFHK 1995 9.7 Given to WWFHK by governmentfor management
23 WWFHK 1995 12.6 Given to WWFHK by governmentfor management
24 WWFHK 1995 13.8 Given to WWFHK by governmentfor management
Total = 272.1
Table 6-1 Land Tenure of ‘Gei wais’in Mai Po Nature Reserve
Source: World Wild Fund for Nature Hong Kong 2006 ‘Mai Po Management Plan for the Mai Po Marshes
Wildlife Education Centre and Nature Reserve 2006-2010’, Hong Kong: WWFHK
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The current land (including water) use within the Ramsar site is primarily for
nature conservation, scientific research, nature education and ecotourism,
bird watching and nature appreciation, fish farming, and small-scale rural
settlement. And yet, it is apparent that most of the fish ponds and ‘gei wais’
in the Ramsar site are now managed as roosting and foraging habitats for
migratory birds. The site in the surroundings or catchments is on the other
hand designated for the use of Brackish/freshwater fishponds, open storage,
and residential area. The Hong Kong Wetland Park (HKWP) located at the
northern part of Tin Shui Wai adjacent to the Ramsar site is over 60 hectares
nature-based theme park. It is suggested that the HKWP project upgrades the
originally intended ecological mitigation area into a conservation, education
and eco-tourism facility for local residents and overseas visitors.
Figure 6-3 Zoning of “Mai Po Strict Nature Reserve” in the 1960s
Source: Hong Kong Provisional Council for the Use and Conservation of the Countryside 1968,
“The Countryside and the People: Report of the Provisional Council for the Use and
Conservation of the Countryside”, Hong Kong: Government Printer.
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THE PLANNING SCHEME AREA51
The Designation of Mai Po Nature Reserve
In 1990, Interim Development Permission Area (DPA) plans were produced
by the Planning Department under the Town Planning Ordinance52, which
aimed to set out the types of developments which would be allowed within
the different Development Permission Areas. Mai Po falls under Plan No.
DPA/YL-MP/1 (Mai Po and Fairview Park), where it was zoned as an SSSI
and where “... strict control will be imposed within SSSI and only
development which will support the conservation of the area's special
interest will be permitted.”
In June 1994, the Mai Po and Fairview Park DPA plan was replaced by the
draft Outline Zoning Plan (OZP Plan No. S/YL-MP/1). The Reserve was still
zoned as an SSSI where in the ‘Schedule of Uses’no use of the site is given
automatic right (‘Column 1’ uses). Nevertheless, a selected number of uses
could be considered if an application for permission is submitted first to the
Town Planning Board (TPB). These (‘Column 2’) uses include ‘Agricultural
Use, Field Study Centre, Sitting Out Area and Tree Plantation’. It is stated in
the ‘Explanatory Statement’that the planning intention of the SSSI zone is to
51 This section relies mostly to the ‘Management Plan for the Mai Po Marshes Wildlife Education
Centre and Nature Reserve 2006-2010’of the World Wide Fund for Nature Hong Kong
52 Chapter 131, Laws of Hong Kong.
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‘… deter human activity or urban development… (other than those which are
necessary to sustain the site or to serve educational purpose) and to
conserve the feature of special scientific interest.’
In February 2005, the draft OZP was approved and gazetted 53 under section
9(1)(a) of the Town Planning Ordinance to provide a statutory land use
planning framework to guide future development and redevelopment within
the Mai Po and Fairview Park area. It was subsequently renumbered to
S/YL-MP/6. Covering an area of about 1,018 hectares, the Planning Scheme
Area of the Mai Po and Fairview Park OZP, is bounded by San Tin Highway
in the east, Sham Chun River in the north, Mai Po Nature Reserve in the
west and Fairview Park in the south. The Area comprises two distinct parts,
the fish ponds in the north and west, and the development areas in the south
and east. About 283 hectares of the contiguous and continuous fish ponds to
the east and south of Mai Po Nature Reserve and the fish ponds in Palm
Springs are zoned “Conservation Area” to conserve the ecological value of
the wetland and fish ponds which form an integral part of the wetland
ecosystem in the Deep Bay Area. The Mai Po Nature Reserve together with
the Mai Po Egretry (about 377 hectares) is still zoned as “SSSI”, where in
the ‘Schedule of Uses’, ‘Wild Animals Protection Area’is listed in ‘Column
53 With reference to the Government Press Release entitled “Draft Mai Po and Fairview Park
OZP approved” dated February 18, 2005
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1’for uses always permitted. A selected number of uses could be considered
if an application for permission is first submitted to the TPB. These
(‘Column 2’) uses include ‘Agricultural Use, Field Study/Education/visitor
Centre, Government Use, Nature Reserve, Nature Trail, On-Farm Domestic
Structure, Public Convenience, Public Utility Installation, and Utility
Installation for Private Project’.
The planning intention stated in the ‘Explanatory Statement’ of this zone is
“to conserve and protect the features of special scientific interest such as
rare or particular species of fauna and flora and their habitats, corals,
woodlands, marshes or areas of geological, ecological botanical/biological
interest”. There is a general presumption against development in this zone.
Unless they are needed to support the conservation of the features of special
scientific interest in the SSSI, no developments is permitted so as to maintain
and protect the existing character of the SSSI, or for educational and research
purposes.
About 55 hectares of the fish ponds and ‘gei wai’ at Lut Chau are zoned
“SSSI(1)” to facilitate the development of a proposed nature reserve which
forms part of an approved residential development at Nam Sang Wai. An
area of about 8 hectares near Yau Mei San Tsuen comprising fish ponds and
cultivated land is zoned “Other Specified Uses” annotated “Comprehensive
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Development and Wetland Protection Area” to allow, through the planning
permission system, comprehensive low-density residential development with
protection and conservation of all the existing fish ponds within the zone so
as to maintain the ecological integrity of the Deep Bay wetland ecosystem.
The Designation of Mai Po Buffer Zones
In November 1994, the Town Planning Board put out a set of revised
guidelines setting out two Buffer Zones54 around the wetlands of Mai Po and
Inner Deep Bay (TPB PG-NO. 12A). The aims of these buffer zones were to
‘… give MPNR and the areas around Inner Deep Bay added protection and
to prevent them from becoming isolated islands of natural habitat
encroached by urban type developments.’ MPNR lies within Buffer Zone 1
where the planning intention is ‘… primarily to protect the special ecological
value of the wetland habitat in the Inner Deep Bay area, in particular, the
MPNR. New development within this zone should not be allowed unless it is
required to support the conservation of the area’s natural features and
scenic qualities… ’ Moreover, a number of land uses for Buffer Zone 1 are
designated appropriate and they include conservation (‘… conservation
management of the wetland areas… ’), and environmental education
54 See Appendix 13 and 14
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(‘… research and educational uses which will facilitate the public
understanding of the ecology of the area… ’).
In April 1999, the Town Planning Board promulgated a revised set of
guidelines for land use around Mai Po and Inner Deep Bay (TPB PG-No.
12B), where the two buffer zones are replaced with a Wetland Conservation
Area (WCA), and a Wetland Buffer Area (WBA).
The WCA basically covers the landward part of the Ramsar site. The
planning intention of the WCA is to conserve the ecological value of the
Deep Bay fish ponds. The Guidelines stipulate that new development within
WCA should not be allowed unless it is required to support the conservation
of the area’s natural features and scenic qualities. Certain activities may be
considered by the Town Planning Board in the WCA subject to the
submission of an ecological impact assessment. These activities include
conservation, environmental education and essential infrastructural projects.
For the WBA, the planning intention is to protect the ecological integrity of
the fish ponds and wetlands within the WCA. Therefore, a buffer area of
500m alongside the landward boundary of the WCA has been designated
WBA. New development within WBA would not be considered unless the
applicant demonstrates that the proposed development would have
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insignificant impact on the environment, ecology, drainage, sewerage and
traffic in the area including the Ramsar site.
Within the WBA, certain activities may be considered by the Town Planning
Board subject to the submission of an ecological impact assessment. These
activities include wetland restoration, recreation and residential
developments. In considering applications for development or changes in
land use which may impact on the WCA or WBA, the Town Planning Board
will consider certain concepts. These include the ‘precautionary approach’in
conserving the ecological value of fish ponds and the principle of ‘no-net-
loss in wetland’. Where appropriate, the Town Planning Board will also
consider the approach of a ‘private-public partnership’ in conserving the
wetlands in the WCA and WBA.
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An Extraction of the Mai Po & Fairview Park Outline Zoning Plan No. S/YL-MP/6
Figure 6-4 Mai Po & Fairview Park Outline Zoning Plan
Source: Town Planning Board (2005) “Approved Mai Po and Fairview Park outline zoning plan no. S/YL-
MP/6”. Hong Kong: Town Planning Board, 2005
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MANAGEMENT OF MAI PO NATURE RESERVE
Mai Po Nature Reserve, being an area with the emphasis on conservation, is
indeed an outcome of statutory planning. An institutional arrangement led to
the booming of the area for shrimp culture happened with the development
of the ‘gei wai’ in Mai Po, De jure (“based on law”) since land rights were
established and conferred by leasing or licensing to claimants of these
ponds(Lai and Lorne, 2006b).
The WWFHK has assisted the Government to manage the MPNR since 1984.
WWFHK began to take active management of the Reserve of about 270
hectares for environmental education and conservation. The prime goals of
their management are to conserve, maintain and improve wetland habitats
and the biodiversity and key species, particular migratory birds, in the Deep
Bay area. WWFHK carries out their daily management of the MPNR based
on a Management Plan for the Mai Po Marshes Wildlife Education Centre
and Nature Reserve which was prepared according to the objectives and
restrictions of the management zones of the Ramsar site. The WWFHK has
made several efforts to transform the commercial ‘gei wai’system as a man-
made habitat. Wetland habitats including ‘gei wais’ and reed bed are
managed to provide roosting and foraging sites suitable to the migratory
birds. Meanwhile, bird-watching sheds were built with the clearance of some
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mangroves on the seaward side of the ‘gei wai’ without having obtained the
necessary planning permission for such developments to create a habitat that
facilitates bird visits (Lai 2006b). Besides, fish have been purchased and put
into the ‘gei wai’ to attract more birds away from neighbouring fish ponds.
To better protect this bird-feeding zone, all requests to develop the fish pond
areas outside the nature reserve in the Ramsar site were turned down by the
government. Lai (2006b) described these requests as a classical planning
game manner, and one of them ended up in a decision of the Judicial
Committee of the Privy Council just before the handover of Hong Kong to
China.
With the designation as a ‘Wetland of International Importance’ under the
Ramsar Convention in 1995 of 1,500 hectares of wetlands around Mai Po
and Inner Deep Bay, which covers the Inner deep Bay Wetland including
MPNR, the surrounding fish ponds, shrimp ponds, and the adjacent inter-
tidal mudflats south of the Shenzhen River Channel, the Restricted Area was
extended to cover the Inner Deep Bay inter-tidal mudflats for a total area of
850 hectares in February 1996. Hunting or possession of protected animals
(including all birds) throughout the territory are prohibited by law and the
Ramsar site including the Restricted Area is regularly patrolled by AFCD
Nature Wardens. This man-made area for fish or shrimp culture had been
effectively converted into a migratory bird-feeding and viewing platform
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which aims to maximize the number of birds that would visit the site for the
benefit of bird watchers and researchers.
Before 1996, the overall management direction for Mai Po was instituted by
the WWFHK Mai Po Management and Development Committee which has
representatives from a number of government departments, academics from
the local tertiary institutes and the Hong Kong Bird Watching Society.
Nonetheless, with the formulation Mai Po Management Plan jointly by the
WWFHK and AFCD in 1996, the management works since then followed
the framework of the plan. Besides, AFCD began to provide subventions
annually to the WWFHK towards the cost of the habitat and infrastructure
management work at the Reserve.55 WWFHK is required to report to the
Wetland Advisory Committee (WAC) on their performance of the
management works at Mai Po and the application for subvention is
scrutinized by the WAC.
55 WWFHK requires some HK$2.6 million to cover the annual habitat management costs of Mai
Po and this money comes from 1.) HK$ 1.2 million (46%) from the Hong Kong Government
through the AFCD; 2.) HK$ 0.5 million (20%) from a subvention provided by the Education
and Manpower Bureau to cover the cost of organizing and running tours for school groups to
Mai Po Nature Reserve; 3.) HK$ 0.9 million (36%) from major annual fundraising events such
as the Big Bird Race. Of the total, some HK$ 2.2 million (85%) goes towards recurrent
projects, e.g. grass cutting, water exchange in the ‘gei wai’ and climber management, whilst
HK$ 0.4 million (15%) is for capital project, e.g. those that will improve the habitats or
facilities (WWFHK 2006)
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In 1997, a management plan for the Ramsar Site was released which
designated Mai Po Nature Reserve as a ‘Biodiversity Management Zone’,
being made up of smaller compartments. Each compartment was a group of
‘gei wai’ each with its own broad management intention but without any
detailed management prescription. The overall conservation management of
the Ramsar site is overseen by the AFCD. Since 1998, a Conservation
Strategy and Management Plan for the Ramsar site, which lays down a
general framework for the conservation and use of the area, have been
implemented. Based on the habitats, ecological values and existing land uses,
the plan divides the Ramsar site into five different management zones:
1. Core Zone: this will be kept as an undisturbed, largely natural area.
2. Biodiversity Management Zone: this zone will be a focus for biodiversity
conservation, education, and training in a relatively intensively managed
environment.
3. Public Access Zone: Managed access will be allowed in order to raise
awareness about the value of wetlands and the Ramsar Site.
4. Wise Use Zone: This zone allows the existing wetlands to be used in an
ecologically sustainable manner, e.g. pond fish farming, as long as it is
compatible with the goals of the Ramsar Site.
5. Private Land Zone: No management has been prescribed for these areas
of private land. However, they are still subject to land use restrictions.
Though there is a plot of area entitled “Public Access Zone”, there are no
legal rights of public access. All visitors are required to obtain a valid Mai
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Po Entry Permit issued by the Director of the AFCD under Schedule 6 of the
Wild Animals Protection Ordinance (Cap 170) which are only valid for
periods of up to 12 months.
To better formulate management plan with relevant information and data on
the ecology of MPNR, a Baseline Ecological Monitoring Programme has
been implemented by AFCD to keep track of the ecological conditions of the
Ramsar site since 2001. It focuses on the ecological characters including the
community dynamics of benthic fauna, one of the food sources of the
migratory bird, the habitat extent and condition and land use changes using
the satellite image interpretation and analysis of bird count records. In
parallel, supplementary information on the ecological conditions including
water quality, sediment quality and sedimentation rate of the inter-tidal
mudflats are monitored to formulate management plan (WWFHK 2006).
Figure 6-5 and Figure 6-6 Nature Warden Office of AFCD located at Mai Po Nature Reserve
Source: Photos taken by the author on 4th January 2008
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Figure 6-7 and Figure 6-8 Warning Sign at the entrance of MPNR requiring a permit for entering the
restricted area
Source: Photos taken by the author on 4th January 2008
The development of the Mai Po into a sensitive zone as well as its mode of
management did not virtually involve any negotiation between the
government and the parties with proprietary interests in the gei wai or ponds
though there are some negotiations restricted to dialogue between the
government and the WWFHK and its friends. The exclusion of property
owners, including developers who held substantial land banks in the wetland
areas, from the decision-making process that shaped the nature reserve,
precluded the development of a scenario in which more mangroves, more
birds, more shrimp and more housing could be generated (Lai 2006b).
FACILITIES OF MAI PO NATURE RESERVE
To promote the use of the area by students, the general public (including the
provision of special facilities and tours for the disabled) and particularly the
bird watchers, various structures and facilities like the Wildlife Education
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Centre, Peter Scott Field Studies Centre, Waterfowl Collection, Observation
Hides and other supplementary facilities have been constructed and provided
in MPNR.
The Wildlife Education Centre has an exhibition hall with displays
concerning the natural and human history of Mai Po, a small research
laboratory, toilets, office, workshop and storeroom. The original Visitor
Information Centre built in 1983 has been used as a bird-ringing station and
a resting point for visitors. Peter Scott Field Studies Centre is located at Pak
Hok Chau and it was a two-storey Field Studies Centre with a paved car park
for visitors to provide accommodation and study facilities for staff, visiting
scientists, researchers, conservationists and members of the public with the
aims to increase the potential of Mai Po as a regional wetland research and
management training station. Regular Wetland Management Training
Courses are run for wetland Reserve staff and Government officials from
East Asia. Adjacent to, and landward of the Education Centre, the Waterfowl
Collection originally kept an approximate of 100 pinioned native ducks and
geese with the purpose to explain some kind of ecological principles to the
visitors. Meanwhile in winter, several hundred wintering waterbirds are
attracted to the collection which is used for feeding and roosting. Yet, by
1997, all the original waterfowl stocked into the Collection had died and
there are no plans to replace them as the cost of purchasing captive reared
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waterfowl from abroad for stocking into the ponds is high. Meanwhile, there
are concerns over captive waterfowl as a vector for the spread of avian
diseases to wild waterfowl.
Apart from the three large constructed structures, a total of eleven
Observation Hides, which are regarded as an important feature for bird
watching, have been constructed. These include a three-storey Tower Hide
which provides a superb view over the northern part of the Reserve. A
floating boardwalk (540m), built through the mangroves on the seaward side
of the marsh, leads to three Floating Hides on the edge of the inter-tidal
mangroves facing the Deep Bay mudflats with the city of Shenzhen in the
distance. Other supplementary facilities have also been constructed. For
instance, concrete footpaths to a length of 4 km have been constructed from
the AFCD Nature Warden Post at Pak Hok Chau to the Education Centre
and around the Reserve. A Nature Trail has been established which loops
around the Education Centre. A number of educational notice boards along
this route, including a rain shelter and a piled boardwalk (200m) at the
landward end of ‘gei wai’19, has been placed. A ‘gei wai’Museum has been
built by the sluice gate of ‘gei wai’12, to demonstrate traditional methods of
‘gei wai’ shrimp farming at Mai Po in the past. A second rain shelter has
been built near the entrance to the floating boardwalk. A number of huts in
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the Reserve (‘gei wai’13, 14, 16, 17, 18, 19, 20 and 21) were constructed for
the storage of equipment and materials.
Figure 6-9 and Figure 6-10 Mai Po Marshes Wildlife Education Centre
Source: Photograph taken by the author on 4th January 2008
Figure 6-11 and Figure 6-12 View of the Existing WWF Floating Bird-watching Hides (left) and a
Bird-watching Hide on land (right)
Source: (Left) WWF (2006) An Extension to the Existing Boardwalk and New Floating Mudflat Bird-
watching Hide at Mai Po Nature Reserve for Education and Conservation Purposes, WWF Hong Kong,
Hong Kong; (Right) Photograph taken by the author on 4th January 2008
As mentioned by Lai, et al. (2004b), “the heart of the WWFHK lies with the
birds, not the shrimp or mudskippers. Its zeal for birds has perhaps prevented
it from realizing the need to apply for planning permission to reclaim and
dredge ‘gei wais’and breach bunds, or to erect bird-watching shelters… The
respect for this zeal by the Planning Department has perhaps also prevented
it from strictly enforcing the planning law against this particular rural land
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user. The same is true of the Lands Department, which has also not taken
action to prevent the breaching of bunds and dredging.”
Figure 6-13 and Figure 6-14 Fixed Boardwalk in Mai Po Nature Reserve
Source: Photograph taken by the author on 4th January 2008
An extensive search and review of planning applications under Section 16 of
the Town Planning Ordinance from 1984 (when WWFHK took over the
management of MPNR) to 2007 for the zoning of SSSI with the relevant
statutory Plans, respectively the S/YL-MP/1 (Mai Po & Fairview Park OZP)
and the approved Mai Po and Fairview Park Outline Zoning Plan No. S/YL-
MP/6 was done by the author and it is found that, apart from some of the
inferior structures with prior approval, none of the major constructions
within the MPNR (i.e. Wildlife Education Centre, Peter Scott Field Studies
Centre and Waterfowl Collection) have been applied for permission in
accordance with the specified legal procedure.
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Application
Number Address
Decision
Date Decision Apply for
A/YL-MP/20 Government Land at Gei
Wai No.17, Mai Po
Nature Reserve, Yuen
Long
20/06/1997 Approved with
conditions
Rebuilding of Storage Hut And
Enlargement of Covered
Works Area.
A/YL-MP/28 Gei Wai No.8, Mai Po
Nature Reserve, Mai Po,
Yuen Long
19/12/1997 Approved with
conditions
Boardwalks to Gei Wai no. 8
as an extension to the Mai Po
Wildlife Education Centre
A/YL-MP/46 Gei Wai No.13, Mai Po
Nature Reserve, Mai Po,
Yuen Long
26/02/1999 Approved with
conditions
Rebuilding of An Existing
Storage Hut
A/YL-MP/58 Gei Wai No. 15C, Mai
Po Nature Reserve, Mai
Po, Yuen Long
05/11/1999 Approved with
conditions
Fixed Wooden Platform for
Educational Purposes
A/YL-MP/84 Gei Wais 13, 14 and 16b,
Mai Po Nature Reserve,
Mai Po, Yuen Long
16/02/2001 Approved with
conditions
Proposed new fixed boardwalk
A/YL-MP/141 Government Land at Mai
Po Nature Reserve, near
Gei Wai 24B, Mai Po,
Yuen Long
10/06/2005 Approved with
conditions on a
temporary
basis
Temporary Wooden Buffalo
Shelter for a Period of 2 Years
A/YL-MP/155 Mai Po Nature Reserve,
Mai Po, Yuen Long
03/11/2006 Approved with
conditions on a
temporary
basis
Proposed Temporary Works
Area for construction of a
Bird-watching Hide for a
Period of 12 Months
A/YL-MP/159 Government Land at Mai
Po Nature Reserve, near
Gei Wai 24B, Mai Po,
Yuen Long
25/05/2007 Approved with
conditions on a
temporary
basis
Temporary Wooden Shelter for
Buffalo for a Period of 2 Years
(Renewal of Permission for
Temporary Use)
A/YL-MP/152 Mai Po Nature Reserve,
Mai Po, Yuen Long
07/07/2006 Approved /
agreed
Proposed Field
Study/Education/Visitor Centre
(Extension to the Existing
Boardwalk)
Table 6-2 Planning applications under Section 16 of the Town Planning Ordinance from 1984 (when
WWFHK took over the management of MPNR) to 2007
Source: Town Planning Board, Statutory Planning Portal, retrieved on 12th December, 2007
GEI WAI SHRIMP CULTIVATION IN MAI PO
The ‘gei wais’shrimp ponds form the major part of Mai Po Nature Reserve.
‘Gei wai’ (literally meaning a pond enclosed by a bund) is a traditionally
managed inter-tidal shrimp pond. ‘Gei Wais’ were mainly used for shrimp
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production but fish, oysters, algae and brackish water sedges were also
harvested. With an abundant food supply around the semi-submerged roots
of the mangrove trees in Mai Po, shrimps are attracted to the shallow waters
of Deep Bay. Of the numerous species found in Deep Bay, the ‘gei wai
shrimp’is particularly favoured for its sweet taste. (Irving and Morton 1988)
The ‘gei wai’ shrimp culture is described as an interesting and relevant
instance for discussing sustainable aquaculture (Lai 2004) and the shrimp
ponds are increasingly being seen as an example of how wetlands can be
used sustainably since they are naturally stocked with shrimp postlarvae (e.g.
Metapenaeus ensis) and young fish (e.g. Mugil cephalus) flushed into the
ponds from Deep Bay. (Cha 1997)
The use of land in Mai Po Marshes as shrimp cultivation could be explained
in terms of the physical location associated with the ease of drainage and
irrigation. At Tin Shui Wai, where there were a number of fresh water
streams, fields could usually be flooded with fresh water whenever required.
Nevertheless at Mai Po, where there were few streams, other options had to
be utilized. Either way of the alternatives, the opening of sluice gates to
flood the fields had the inevitable consequence of introducing shrimps into
the enclosures. Farmers had for long been aware of the fact that the draining
of reclaimed lands offered a potential fish harvest, nets were always
positioned at the sluice gates to catch any marine creatures flushed out with
125
the tide. Thus, farmers who regularly flooded their fields with water from
the Bay made a regular catch of shrimps when fields were subsequently
drained. In effect, farmers were actively engaging in shrimp cultivation
during the season when brackish water rice was not planted.
‘Gei wai’ in essence is an area of inter-tidal marshland, of up to 10 hectares,
which has been enclosed by an earthen dyke with deeper water peripheral
channels running around its perimeter and across its centre to allow
immature shrimps to remain underwater even when the pond is drained. At
the seaward side of the enclosure, there is a sluice gate which allows water to
flood the ‘gei wai’ at high tide, and for it to be drained at a subsequent low
tide. Juvenile shrimps are washed into the pond with the incoming tide
through a wide-meshed net which keeps out predatory fish. The shrimps
would remain in the pond by closing the sluice gate until they grow to a
marketable size. The mature shrimps are harvested by placing a net across
the sluice channel when the gates are opened to drain the pond. (Irving and
Morton 1988) These ponds support a diverse invertebrates, fish and shrimp
communities (Lee 1989), and the vegetation provides feeding and breeding
habitats for birds and mammals. Moreover, since the ‘gei wai’ receives little
human input both in material (usually no fertilization) and technical (very
simple management protocols) terms (Lee 1989) while it allows a contained
and growing area for juvenile shrimps and fish without the need of much
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maintenance or feeding, it is regarded as a sustainable method of rearing
shrimps. 56 Yet, since the 1960s when more than 800 hectares of the Deep
Bay shoreline were occupied by shrimp ponds, the number of operating ‘gei
wais’ has declined dramatically. By the end of 1986 shrimp cultivation by
traditional ‘gei wai’ methods was only carried on in the Mai Po Nature
Reserve and, even there, only six of the twenty four ponds retained their
original function and method of operation.
As illustrated by Lai (2004), the ‘gei wai’ shrimp culture system in the Mai
Po Marshes of Hong Kong is an interesting example for discussing
sustainable aquaculture as “it addresses the problems of rent dissipation by
restricting access to open access resources through the privatization of the
growth cycle of a natural species, beginning with the abstraction of wild
shrimp seeds into ponds (or “gei wais”) constructed on marshy land,
followed by the abstraction of natural feeds. The process was initially driven
by profit incentives on marshy land while under ill-defined property rights,
which lead to the intervention of interest group and state regulation by law
and zoning.” (Italic mine)
56 The only essential items of equipment are nets, a small boat, baskets and trays for sorting the
shrimps, and a few simple tools. It is not necessary for ‘gei wai’operators to purchase stocks of
juvenile shrimps, nor provide fertilizer or other source of nutrient as they are naturally
available. (Irving and Morton 1988)
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FISH POND CULTIVATION
WITHIN AND AROUND MAI PO
As illustrated by the Henderson Case, Deep Bay as well as the fish ponds in
vicinity is considered an important site for wintering and migrating birds by
expertise from England57 of ornithological field work. It is apparent that
there is a shift of emphasis on appeal on the intrinsic importance of the fish
ponds. As indicated by the correspondence from WWFHK prior to March
1994, the proposed development of Henderson Land was appreciated in the
regard of its effort to develop a win-win scenario for both environments and
development.
Fishponds have been identified as an important man-made wetland habitat
that indirectly supports a rich diversity of wildlife (Lau, Lee, and Young
2003). A typical fish pond in Deep Bay, especially in Mai Po, is part of a
food web with inter-linking relationships and energy transfers between
different biological levels.58 The functioning of the food web of a typical fish
pond is closely related to the decision making process of the farmers or the
operators of the fish ponds, as well as the management practices and cycle.
In other words, there is a close link between the management means and
57 Mr. Wheatley of Eco Scheme Limited of England who has 18 years of experience in
ornithological field work
58 See Appendix 12
128
ecological value of the fishpond. This close relationship makes the fish pond
system a unique ecological entity within the Deep Bay Area. (Aspinwall
1997)
Precautionary approach is used for these fish ponds near Mai Po Marsh
where they contain the major food sources for birds and form an integrated
ecosystem with Mai Po Marsh to reduce the adverse impact arising. No
development would be allowed in the wetlands conservation zone,
preventing the further loss of wetlands and also the effect of habitat
fragmentation. Wetlands conservation areas are implemented but later they
are transformed into a Conservation Area (for wetlands only). Under this
category, new developments are prohibited unless they could be proved to
benefit the ecosystem or they are necessary projects for the public interest
(Planning department 2005).
Fish pond cultivation is different from that of ‘gei wai’ in the way of its
physical setting as well as the source of stocking. Unlike ‘gei wais’ which
have a shallow platform in the centre of the pond, fish ponds are excavated
to a uniform depth of about two metres. In terms of landscape impact the two
are easily distinguished by the fact that ‘gei wais’have abundant vegetation,
usually mangroves, growing in the ponds, whereas fish ponds seem devoid
of any vegetation. For the source of stocking, ‘gei wai’are stocked naturally,
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by drawing in larvae from the adjacent mangroves, whereas fish ponds are
usually completely enclosed and are stocked artificially by the introduction
of selected species. Fishponds, together with ‘gei wais’, can store up to 25%
of the total rainfall in North-west New Territories every year and so can help
reduce the risk of flooding.
The fishponds in Deep Bay attracted a diversity of birds such as warblers,
starling, mynas and buntings which used the ponds for roosting or foraging,
(Melville, et al. 1994). Fishponds in Mai Po are however intensively used by
heron and egret species throughout the breeding season, but especially,
during the draining down period at the harvesting stage of the management
cycle. They also supported a diversity of wildlife including mammals,
insects and birds. A total of 150 species of birds were recorded in the
fishpond areas around Mai Po, compared to over 320 within Mai Po Natural
Reserve. (Aspinwall 1997)
It is apparent that management practices control directly some of the crucial
ecological processes, particularly water quantity, nutrient content, water
quality, and biological composition. Fish pond culture is a commercial
activity driven by supply and demand in the market whereas fish ponds are a
man-made habitat managed with the objectives of achieving high
productivity. On the other hand, fish ponds are a productive ecosystem
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supporting a diverse invertebrate fauna and a diverse collection of dependant
vertebrates. A polyculture system itself creates a diverse and complex
ecosystem with a high production crop at each trophic level. The addition of
feed increases the secondary productivity of the system which then becomes
available to external consumers, notably birds, through the food chain. This
unique co-existence of ecological and economic activities is an important
feature of the Deep Bay fish ponds.
Nevertheless, though there is a number of legislation and planning guidelines
to protect the Deep Bay fishponds, these can at best, only protect the broad
landscape of the area, but cannot maintain the ecological value of the ponds
which is mainly determined by the type of management practiced by the
fishermen. The decision on when and whether to drain a pond or not for
harvesting for instance is a decision and an integral part of normal fishpond
management which would affect the ecological value of that pond.
ECOLOGY OF MAI PO
Mai Po was originally dominated by mangroves and the principal value of
Mai Po lies in mangroves (marshes) which play in the ecology of the Deep
Bay. However, it has been greatly altered by human influence, e.g. from the
creation of ‘gei wai’ and fish ponds which have often led to the loss of the
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original mangrove, to be replaced by other marshland or coastal plants over
the past 50 years. Tree planting since 197659 and 198560 has in addition
affected the natural flora. Such planting has been concentrated along the
landward part of the Reserve. However, there has also been extensive natural
colonization of the bunds by trees following the cessation of regular burning
of vegetation in the early 1980’s. Native shrubs are now planted instead of
trees because they have a smaller impact on the landscape profile of the
Reserve. (WWFHK 2006)
Over 380 bird species, which forms 89% of the Hong Kong total61, have
been recorded from Mai Po62, the Deep Bay mudflats and surrounding areas
with certain species considered as highly endangered (WWFHK 2006). Mai
Po is important to birds because it provides food for them on their seasonal
migration. Geographically, Mai Po and Inner Deep Bay area is within the
network of sites along the East Asian-Australasian Flyway63. In the very real
sense, the Deep Bay mangroves are responsible for creating, sustaining and
59 With the species of Casuarina equisetifolia to mark the boundary of the Reserve
60 E.g. Macaranga tanarius for shelter, and Ficus microcarpa as a food source for wildlife
61 Over 450 species are currently recorded in Hong Kong as in 2006
62 The site is frequently visited by many experienced birdwatchers they help in up-dating records.
Regular bird-ringing is also conducted. The Hong Kong Bird Watching Society carries out
monthly waterbird counts in the Mai Po and Deep Bay area.
63 The shorebirds at Mai Po travel along the East Asian -Australasian Flyway, which extends from
within the Arctic Circle, through Southeast Asia to Australia and New Zealand. Mai Po and
Inner Deep Bay lie at the mid-point of this migration route, serving as an important feeding
"stop-over" site for the hardy travellers.
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expanding the Deep Bay ecosystem. The trees in Mai Po stabilize the mud,
adding to it more sediment both from streams and sea sources, and thereby
creating new land that would in time be available for more land-based
agricultural practices. The nutrient loaded, fleshy mangrove leaves of these
foreshore forests are ultimately responsible for the high productivity that is a
resource for the developing of fries and larvae of coastal fishes and shrimps.
In turn, these ultimately sustain the fishery stocks within Deep Bay and the
shrimp harvest of the landward ‘gei wais’. The Deep Bay wetlands offer rich
feeding habitats for birds. Of the over 380 bird species which have been seen
at Mai Po, 100 are rarely, if ever, found elsewhere in Hong Kong. About
80% of the species, however, are migrants which breed in northern China,
Russia, Korea and Japan, and either visit the area for the winter, or pass
through in spring and autumn on migration (Melville & Morton 1982).
Deep Bay supports large numbers of wintering waterfowl, with a peak of
over 67,000 in January 1996, but which now averages some 54,000
individuals. During spring passage, up to 10,000 shorebirds may be recorded
at any one time, and it is estimated that a total of 20,000-30,000 passes
through. The area regularly supports 20 threatened bird species (BirdLife
2000) and 28 species (Carey & Young 1999) whose recorded number is
greater than 1% of their estimated population along the East Asian-
Australasian Flyway.
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Notwithstanding this, it is interesting to note that Mai Po, which plays an
important role in the world’s ecological web, was a highly artificial piece of
land. The existence of Mai Po is primarily due to the reclamation which
reshaped the land of Mai Po for cultivation by farmers who practiced
agriculture activities in the past centuries. Apart from the inter-tidal
mangroves which may be considered as being in a nearly natural state, the
Mai Po Nature Reserve is essentially man-made. The landscape of ‘gei wai’,
reedbeds and fish ponds is a result of nearly 60 years of human influence,
and other factors such as eutrophication and the introduction of exotic
species add to this impression. And it was not until the marshes evolved in
the area constituting the food web, the birds began to be attracted to Mai Po.
(WWFHK 2006) Thus, it is the development of agriculture and fishery
practices in the early years, and the subsequent pattern of land utilization,
which constitutes the framework within which biological and ecological
value of the area are developed.
With the creation of the various new habitats, such as ‘gei wai’, fish ponds,
reedbeds and dry vegetated bunds, over the past century as a result of the
reclamation and development, a greater diversity of feeding and breeding
habitat for wildlife have in turn been made. As further habitats are created,
this increases the diversity of wildlife within the Reserve. It is apparent that
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these fish ponds, freshwater pools, reedbeds and the vegetated bunds that run
along the borders of the ‘gei wai’ although “unnatural” habitats to the area,
have intentionally been maintained and developed to improve species
diversity within the Reserve. Many species within the Reserve rely entirely
on these habitats for their survival. 64 These man-made habitats are thus of
value in the ecological sense to the many species within the Reserve and it is
important to conserve the Nature Reserve well with a suitable mode of
conservation management.
Figure 6-15 Cormorant in MPNR
Source: Photograph taken by the author on 4th
January 2008
Figure 6-16 Great Egret in MPNR
Source: Photograph taken by the author on 4th
January 2008
64 Some instances for the reliance on those remanence are those birds which are associated with
reedbeds, butterflies and moths which rely on the vegetated bunds and shrubs growing on them.
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Figure 6-17 Mangroves in MPNR provide food for waterbirds on their seasonal migration.
Source: Photograph taken by the author on 4th January 2008
Figure 6-18 Dozens of cormorants rest on trees
Source: Photograph taken by the author on 4th January 2008
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VISITATION
As mentioned in the preceding chapter, access is controlled by AFCD
through the Wild Animals Protection Ordinance (Cap. 170) and is restricted
to those in possession of a valid Mai Po Entry Permit, issued mainly to
naturalists and scientists. In addition, WWFHK has been issued with group
permits and restrict a certain amount of students and the public to the
restricted area. The amount of visitors of mainly educational institutes and
the general public has been stabilized at around 40,000 visitors per year, with
most coming during the winter months (WWFHK 2006).
Number of Visitors to MPNR from 1985 to 2005
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Figure 6-19 Visitation of Mai Po Nature Reserve
Source: World Wide Fund for Nature Hong Kong 2006 Management Plan for the Mai Po Marshes Wildlife
Education Centre and Nature Reserve 2006-2010, Hong Kong, World Wide Fund for Natural Hong Kong.
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Visitation of Mai Po Nature Reserve
Table 6-3 Visitation of Mai Po Nature Reserve
Source: World Wide Fund for Nature Hong Kong 2006 Management Plan for the Mai Po Marshes Wildlife
Education Centre and Nature Reserve 2006-2010, Hong Kong, World Wide Fund for Natural Hong Kong.
Year Individual Membersand VIP Public School Total
1985 N/A N/A N/A 1,320 1,320
1986 N/A N/A 3,100 7,350 10,450
1987 N/A N/A 13,500 8,469 21,969
1988 N/A N/A 20,578 6,384 26,962
1989 N/A N/A 18,780 6,386 25,166
1990 N/A N/A 20,647 8,409 29,056
1991 N/A N/A 21,094 8,583 29,677
1992 N/A N/A 23,965 10,100 34,065
1993 N/A N/A 26,189 9,157 35,346
1994 N/A N/A 29,458 11,901 41,359
1995 N/A N/A 28,406 11,400 39,806
1996 N/A N/A 32,613 8,953 41,566
1997 N/A N/A 28,564 9,837 38,401
1998 3,079 6,506 14,962 12,653 37,200
1999 3,178 5,188 13,903 12,925 35,194
2000 2,093 9,435 16,350 13,294 41,172
2001 3,166 7,318 18,160 12,340 40,984
2002 4,659 8,529 18,607 13,330 45,125
2003 6,044 6,766 18,026 12,201 43,037
2004 5,418 6,491 10,162 13,255 35,326
2005 5,097 4,538 11,842 10,714 32,191
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THREATS FACED BY MAI PO WETLANDS
Since 90s when the Mai Po Nature Reserve was freshly established, the
threats posed on the reserve from human activity in particular had been
mounting up. These include the pollution resulting from a series of
reclamation, construction and development, increasing siltation rate resulting
from rapid urbanization of both Shenzhen and Hong Kong coastal sides and
so forth. The extensive destruction of nature habitat, unfavourable alteration
of landscape and speedy degradation of living environment of wildlife is
seriously menacing the long-term survival of Mai Po Nature Reserve.
Development Pressure
Along with the rapid economic development as well as the expansion of
population of Hong Kong, the need for housing boost sharply. Spreading in
Hong Kong now is a wave of sub-urbanization, resulting in the extension of
the built-up areas to the New Territories. The past 30 years bore witness to
the establishment of new towns and residential areas in the New Territories
such as the residential estates in Tin Shui Wai and suburban high class
residential areas like Fairview Park and Palm Spring near Mai Po. There is
the growing demand for every inch of land to be utilized fully. In accordance
with the first New Territories census conducted in 1898, 22,620 people were
living in the Yuen Long district in 58 towns and villages. This figure has
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increased more than fourfold by 1961 as a result of the flooding of
immigrants from the Mainland of China.
In the early 1970s, there has been a marked increase in the population of the
New Territories since Government announced a policy of new town
development which gave rise to suburbanization. The population of the
22,300- hectare North West New Territories, which covers approximately
21% of the territory land area, grew from 189,441 to 229,724 from 1981 to
1991 (with the density 21,326 persons per km2 of net land area). As revealed
from a geotechnical survey reports, 92 % of the region was undeveloped and
thus it could not cater for such a heavy population burden. Out of the 22,300
hectares of land, only 6200 hectares was available for development as the
others were designated as Country Park. Nonetheless, development of the
lands would represent a certain kind of hardships as they are of low
geotechnical condition and are generally unsuitable for development.
To increase developable land supply for the rapid growing population,
reclamation of the agricultural lands, fish ponds and other kinds of
development happened. Fairview Park and Yuen Long Industrial estate are
the instances of development situated on reclaimed lands. Previously known
as Tai Shang Wai, the Fairview Park is one of largest low-density residential
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villages in Hong Kong which was constructed to accommodate for about
30,000 people on 116 hectares of land in the view of the significant suburban
development in 1975. The overspill population was either located in new
housing estates near the edges of the city, or encouraged to move to new
towns such as Tin Shui Wai near Yuen Long. This dramatic population
redistribution, together with associated development of industry, housing and
infrastructure, have been placing severe pressures on Deep Bay and
surrounding areas. Consequently, the opportunity cost for conserving Mai Po
wetlands are becoming increasingly enormous since conservation of the
Ramsar site would mean ‘sacrificing’ a large area of land which could
otherwise be used to residential development.
A large portion of the northwest area in the North West New Territories like
the region around Tsim Bei Tsui and Shum Chun River has long been
utilized for primary production, agriculture and fish farming. Nevertheless,
the corresponding profit obtained is insignificant in comparison with the
return from other land-use such as residential development. Given the non
viability of agricultural land use in the North West New Territories, a public
consultation document, the Territorial Development Strategy Review
(TDSR), was commenced in early 1990 and in 1992 where a number of areas
of agricultural lands were considered for sub-urban development.
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Today, Yuen Long District covers 14,430 ha including Tin Shui Wai New
Town and contains a population of about 400,000, of which 120,000 live in
Yuen Long and 180,000 in Tin Shui Wai. In terms of development patterns,
economic activities and population distribution, the district can be broadly
divided into four main development forms, namely Urban/new towns (i.e.
Yuen Long and Tin Shui Wai New Towns), urban fringe area of intense
development pressure (e.g. Fairview Park, Ha Tsuen, Ping Shan, Nam Sang
Wai, San Tin, Kam Tin, Pat Heung, and Tong Yan San Tsuen), villages and
areas of rural character (e.g. Lau Fau Shan, Sheung Pak Nai and Ha Pak Nai,
and Tai Tong) as well as sensitive ecological and conservation areas. 65
One the other hand, Tin Shui Wai, which was formerly part of the Inner
Deep Bay wetlands, was reclaimed by local villagers for fish and duck
farming. For the purpose of developing a self-contained urban development,
an agreement was reached in 1982 between Government and a private
developer to develop Tin Shui Wai for high-density residential use. The
initial development would take place on 220 hectares of land in the southern
part of the reclaimed area. Tin Shui Wai is a third generation of new town.
Tin Shui Wai New Town was planned to provide a good mix of housing
development to meet the forecasted demand and provide sufficient open
65 See Appendix 17 and 18
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space and community facilities for residents.66 In the early stages about 60%
of the residents in Tin Shui Wai lived in four public rental housing estates:
Tin Yiu Estate, Tin Shui Estate, Tin Tsz Estate and Tin Wah Estate, and five
Home Ownership Scheme flats: Tin Yaui Court, Tin Oi Court, Tin Shing
Court, Tin Chung Court and Tin Lai Court. The rest live in private
apartments.
On the other hand, the Mai Po part of the sub-region is in a critical strategic
location in the context of transport and transboundary in particular. Being a
central location between the Shenzhen Special Economic Zones and the
major trading interchange facilities in Hong Kong such as the Chek Lap Kok
Airport, port facilities at North Lantau, Container Terminals No. 8 & 9 and
Tuen Mun West, North West New Territories is the primary location and
marine gateways to the Mainland China. A number of large-scale
infrastructure developments such as the upgrade of New Territories Circular
Road (Routes 1, 2 and 3) with the construction of highway connected to
Shenzhen-Guangzhou-Zhuhai, the development of Western Railway across
Kam Tin, Tin Shui Wai, and so forth was established so as to set up a
transportation artery connecting Hong Kong, Guangzhou and the whole
Pearl River Delta region altogether. This could again severely place another
pressure on the ecology as well as the wildlife of Mai Po.
66 See Appendix 19
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Pollution
Deep Bay is becoming increasingly polluted by human sewage and livestock
waste because of the rapid urbanization around the catchment areas, and the
large number of farms rearing pigs and other livestock. In the light of the
TDS Review Environmental Profiles, the water quality in Deep Bay Water
Control Zone is at the grade of “poor” and “very poor”, with a severe oxygen
depletion. This pollution is closely related to human activities that place in
the environment significant amounts of unnatural substances or abnormally
high concentrations of natural constituents at a level that causes undesirable
effects in people (e.g. illnesses), or to the environment (e.g. ecological
change).
In recent decades, Mai Po Nature Reserve is being increasingly polluted by
industrial and organic waste flushed down from China (Hong Kong Standard
2007)67 for which this heavily polluted water enters the bay from Shenzhen,
Dasha, Shan Pui (Yuen Long Creek) and Kam Tin Rivers. These rivers,
especially the Shenzhen River, are heavily loaded with organic and inorganic
waste mainly domestic sewage and industrial effluents, which is toxic to the
‘gei wai’ shrimps and thus is reducing the productivity of Deep Bay’s
wetlands. The economic value of the ‘gei wai’ and fish ponds as a
67 Hong Kong Standard. 2007 “Mai Po reserve dumping ground of China waste”, retrieved on
Wednesday February 28, 2007. Hong Kong: Hong Kong Standard
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commercial fish and prawn culturing system as well as their functional role
in providing prey items for resident and visiting birds is greatly reduced.
On the other hand, there is limited water interchange with the open sea since
Inner Deep Bay is a sheltered bay. This implies that the inner area is far
more polluted than other parts of the bay and the situation is worsened by the
dramatic urbanisation and industrialisation on the Shenzhen side of Deep
Bay. In order to maintain the ecological functions and value of the Mai Po
and Inner Deep Bay Ramsar Site, further co-ordination and co-operation
between the governments on both sides of the Bay are absolutely vital to
limit and then reduce the amount of pollution entering the Bay.
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Figure 6-20 Dissolved Oxygen (DO) of Deep Bay
Source: Environmental Protection Department 2006 Marine Water Quality Monitoring in Hong Kong.
Available at http://www.epd.gov.hk/epd/english/environmentinhk/water/marine_quality/mwq_home.html
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Figure 6-21 5-day Biochemical Oxygen Demand (mg/L) of Deep Bay
Source: Environmental Protection Department 2006 Marine Water Quality Monitoring in Hong Kong.
Available at http://www.epd.gov.hk/epd/english/environmentinhk/water/marine_quality/mwq_home.html
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Figure 6-22 Turbidity (NTC) of Deep Bay
Source: Environmental Protection Department 2006 Marine Water Quality Monitoring in Hong Kong.
Available at http://www.epd.gov.hk/epd/english/environmentinhk/water/marine_quality/mwq_home.html
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Figure 6-23 Suspended Solids (mg/L) of Deep Bay
Source: Environmental Protection Department 2006 Marine Water Quality Monitoring in Hong Kong.
Available at http://www.epd.gov.hk/epd/english/environmentinhk/water/marine_quality/mwq_home.html
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Figure 6-24 Escherichia coli (cfu/100ml) of Deep Bay
Source: Environmental Protection Department 2006 Marine Water Quality Monitoring in Hong Kong.
Available at http://www.epd.gov.hk/epd/english/environmentinhk/water/marine_quality/mwq_home.html
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In 1986, the Environmental Protection Department (EPD) began to monitor
Deep Bay’s water quality on a monthly basis. The Deep Bay Water Quality
Control Zone was established in December 1990 and all discharges into the
Bay have to comply with specified standards.
Deep Bay water quality has been deteriorating over recent years, especially
in the Inner Deep Bay area where the mudflats are situated. Low dissolved
oxygen (DO), extremely high nutrient contents and biological oxygen
demand (BOD), high turbidity, suspended solids and high E. coli values
were recorded. (See Figures 6-20 to 6-24)
On the Shenzhen side of Deep Bay, there has also been a continued increase.
On the Hong Kong side, around 60% of the people still live in rural villages
and a significant portion of them are farmers. It is estimated that there are
100,000-200,000 pigs and about one million chickens being reared in the
Deep Bay catchment. Under the Waste Disposal (Livestock Waste)
Regulation discharges from livestock farms must meet strict levels before
they are allowed to continue operation anywhere in Hong Kong. Illegal
discharge of untreated effluent from livestock farms continue, however, as
difficulties in enforcing regulations and low fines have not deterred such
lawbreakers.
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The abovementioned threats have long been threatening the ecology as well
as the wildlife in Mai Po Natural Reserve and the surrounding areas near
Deep Bay. Such pollution would significantly cause an ecological
breakdown of the whole habitat. Should there is no active effort to cope with
these mounting up sources of pollutions, these invaluable wetlands would be
eventually lost while all the wildlife and the seasonal migratory birds would
be adversely affect.
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CHAPTER 7
HONG KONG WETLAND PARK
BACKGROUND OF HONG KONG WETLAND PARK
To furnish our study with an instance regarding the policy of a “controlled
open access” policy with admission fee, a counterpart of the Mai Po Nature
Reserve, the Hong Kong Wetland Park (HKWP), though with an inherently
different history, is chosen for analysis.
HKWP, the first of its kind in Asia, is located in the southern side of Deep
Bay, south of the Tsim Bei Tsui Peninsula and northeast of the Tin Shui Wai
New Town. It was originally intended to be an ecological mitigation area
(EMA) for the wetlands lost due to the urban development, particularly
compensating the loss of natural habitats arising from the development of the
Tin Shui Wai New Town. It is intended to compliment and help relieve the
visitor pressure upon the adjacent Mai Po Marshes areas of restricted public
access. In 1998, an “International Wetland Park and Visitor Centre
Feasibility Study” on expanding the EMA into a wetland ecotourism
attraction was initiated by two government bodies, namely the Agriculture
and Fisheries Department (now named as Agriculture, Fisheries and
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Conservation Department) and Hong Kong Tourist Association (now named
as Hong Kong Tourism Board). The study concluded that it was feasible to
develop a Wetland Park at the EMA site without compromising its intended
ecological mitigation functions. The development of the Wetland Park will
also enhance the ecological function of the EMA to a world-class
conservation, education and tourism facility. The Wetland Park project has
then been designated by the Administration as one of the Millennium
projects (HKWP, 2007)68. The works for the EMA have been completed and
handed over to AFCD for management since December 2003.
HKWP demonstrates the diversity of the Hong Kong’s wetland ecosystem
and highlights the need to conserve them. It also provides an education and
recreation venue with a theme on the functions and values of wetlands for
use by visitors. HKWP encompasses about 64 hectares and its construction is
phased in two stages. Phase 1 includes a 230 m2 Exhibition Pavilion and
landscaped forecourt, which serves as an early venue for publicity of the
HKWP project and promotion of public awareness on wetland conservation.
It was completed and opened to the public in December 2000. Since its
opening, Phase 1 of HKWP attracts some 100,000 visitors each year.
Admission to the venue is free and guided visits and education programmes
are offered by AFCD under a prior booking system. The Park was closed on
68 Background of Hong Kong Wetland Park (http://www.wetlandpark.com/en/aboutus/index.asp)
retrieved on 18th September, 2007
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16 May 2005 for the planning and development of Phase 2 of the HKWP
project undertaken by AFCD and the Architectural Services Department
which includes the construction of a 10,000 m² indoor Visitor Centre with
three major exhibition galleries, an AV-theatre, indoor and outdoor play
areas, a souvenir shop, a café, classrooms and a resource centre. There are
also outdoor facilities including the Wetland Discovery Centre, exterior
exhibition stations, Bird Hides, trails and boardwalks, seating areas and other
outdoor interpretative stations. The entire project was completed in early
2006 and the HKWP was opened to the public on 20 May 2006.
In accordance with a paper entitled “Hong Kong Wetland Project” discussed
by the Advisory Council on the Environment (ACE), AFCD in 2004, the
mission of the HKWP is to foster public awareness, knowledge and
understanding of the inherent values of wetlands throughout the East Asian
region and beyond, and to marshal public support and action for their
conservation. The primary objective of the HKWP is to create a visitor
attraction of international status, catering both for the general public and
visitors, and also for those with special interest in wildlife and ecology.
Other objectives of HKWP include:
(a) demonstrating the diversity of Hong Kong's wetland ecosystem and
highlighting the need to conserve them;
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(b) providing an attraction which will diversify the range of visitor
experience in Hong Kong for visitors from abroad;
(c) serving the recreational needs of local residents of the adjoining urban
areas in the Northwest New Territories;
(d) providing a facility that will both complement and supplement those
offered at the Mai Po Marshes Nature Reserve; and
(e) providing opportunities for education and public awareness in regard to
nature conservation.
HKWP is the first major green tourism facility in Hong Kong and it
comprises a 10,000 square metre indoor “Wetland Interactive World”, and
wetland reserve of more than 60 hectares. Meandering shores, dense
mangrove beds and extensive mudflats could be found within the Park. The
design and layout of the Park together with the use of building materials in
an environmental friendly manner by the Architectural Services Department
has been awarded the 2005 Medal of the Year by the Hong Kong Institute of
Architects.
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THE PLANNING SCHEME AREA69
HKWP is located entirely on unleased government land. The Area consists
of flat land which was reclaimed from fish ponds. In 1998, the draft Tin Shui
Wai Outline Zoning Plan (OZP) was approved to establish a statutory land
use framework to guide development and redevelopment within the Tin Shui
Wai New Town.
In 2004, the Approved Tin Shui Wai Outline Zoning Plan was amended and
renumbered as S/TSW/8. The Notes of the OZP was revised in accordance
with a revised set of Master Schedule of Notes (MSN) to Statutory Plans
endorsed by the Town Planning Board. Under the revised MSN, various
measures including broad use terms have been introduced to provide greater
flexibility for change of use and reduce the need for planning application.
The general provisions under the covering Notes and the user schedules for
various land use zones have been revised to expand the scope of uses that are
always permitted. Besides, the planning intentions for various zones have
been incorporated into the Notes to form part of the statutory plan. The OZP
covers an area of about 430 hectares with a population size of about 94,500
people. The total population upon full development is estimated to be about
69 With reference to the Notes, Schedule of Uses and Explanatory Notes of the ‘Approved Tin
Shui Wai Outline Zoning Plan No. S/TSW/10’of the Town Planning Board
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349,000 people. (Daily Information Bulletin 1998)70 The Tin Shui Wai New
Town is divided into two portions, namely a Development Zone (DZ) in the
south and a Reserve Zone (RZ) in the north separated by Tin Wah Road.
Most of the areas in the DZ have been developed, and population intake in
the whole of the DZ has been completed. All the necessary infrastructure,
commercial and community facilities in support of the development in the
DZ have been in service. The RZ is being developed mainly for residential
purposes with the Hong Kong Wetland Park in the eastern portion serving as
a buffer to the environmentally and ecologically sensitive areas of SSSI and
fish ponds in the Deep Bay area to its east and north-east, which have been
designated for inclusion in the Ramsar List of Wetlands of International
Importance (Ramsar Site).
Currently, HKWP falls under Plan No. S/TSW/10, where part of it is zoned
as an ‘Other Specified Uses’ and another part as ‘Open Space’. The Area is
in close proximity to the environmentally and ecologically sensitive areas of
Inner Deep Bay and MPNR which have been designated as a Ramsar site for
wetland conservation. Higher density development areas are concentrated to
the south and west of the RZ and lower density development and
70 With reference to the Daily Information Bulletin of the HKSAR entitled “Draft Tin Shui Wai
Outline Zoning Plan approved” dated December 11, 1998
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conservation areas including the HKWP are located adjacent to the north and
east. The northern and eastern portions of the RZ fall within the Wetland
Buffer Area, where the proponent for development will have to demonstrate
to the Board that it would have no negative impact on the ecological value of
the Deep Bay wetland ecosystem and the MPNR. In light of the Explanatory
Notes of the Plan, the development concept is to provide a buffer to the
ecologically sensitive areas of Inner Deep Bay and MPNR. Two distributor
roads provide the primary means of vehicular access to the RZ. As a feeder
system to the West Rail, the Light Rail Transit (LRT) serves both the DZ
and the RZ.
An Extraction of the Explanatory Notes of Tin Shui Wai Outline Zoning Plan
No. S/TSW/10 for the relevant zoning of “Other Specified Uses”
Figure 7-1 An Extraction of the Explanatory Notes of Tin Shui Wai Outline Zoning Plan
Source: Town Planning Board (2005) “Explanatory Notes Approved Tin Shui Wai outline zoning plan no.
S/TSW/10”. Hong Kong: Town Planning Board, 2005
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An Extraction of the Tin Shui Wai Outline Zoning Plan No. S/TSW/10
OU - Other Specified Uses
O - Open Spaces
Figure 7-2 An Extraction of the Tin Shui Wai Outline Zoning Plan No. S/TSW/10
Source: Town Planning Board (2005) “Approved Tin Shui Wai outline zoning plan no. S/TSW/10”.
Hong Kong: Town Planning Board, 2005
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MANAGEMENT OF HONG KONG WETLAND PARK
The management and operation of the HKWP was outsourced to private
service providers by the Government while AFCD was responsible for the
day-to-day monitoring and supervision of the Contractor in order to achieve
its mission and objectives set out. The department conducted an ‘Expression
of Interest’exercise in March 2004 to gather market feedback on the service
specifications and remuneration packages. With a view to identifying and
appointing a suitable service provider for managing HKWP, tender exercise
was launched in December 2004 and the invitation for tender proposal was
closed on 11 March 2005 so that the Government could assess the tender
proposals received in accordance with the evaluation criteria set out in the
tender document.
To be in line with many other eco-tourism facilities in Hong Kong and to
facilitate the control over the number of visitors, HKWP was designated as a
Special Area under the Country Parks Ordinance (CPO), Cap. 208.
Admission fees and car-parking charges are imposed and the level of the fees
and charges is listed in the Schedule of the Country Parks and Special Areas
Regulations, a subsidiary legislation of CPO. The current admission fees to
HKWP as in 2007 for adult and concessionary groups are $30 and $15
respectively. Annual / half-year passes and family passes are available. The
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parking fees for private car is $8 per hour and the parking fee for bus or light
bus carrying visitors to HKWP will be free to encourage group visit.
ECOLOGY OF HONG KONG WETLAND PARK
HKWP demonstrates the diversity of the Hong Kong’s wetland ecosystem. It
consists of re-created wetland habitats for waterbirds and outdoor visitor
facilities. In early 2003, ecological monitoring programmes at the EMA site
commenced to monitor the performance of the re-created wetland habitats.
The results indicated that a wide range of wildlife is utilizing the re-created
wetland habitats. 71 According to the records of ecological monitoring
conducted at HKWP in October 2007 by AFCD, a total of 213 species of
birds, 42 species of dragonflies, 136 species of butterflies and moths, 18
species of fish, 9 species of amphibians, 17 species of reptiles and 10 species
of mammals were found in HKWP.
The number of wild animals recorded in the area of HKWP by the end of
October 2007 is given below:
71 With reference to the paper (ACE paper 17/2004) discussed by the Advisory Council on the
Environment (ACE), Environmental Protection Development
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Type Number of Species Recorded
2004 2005 2006 2007’
Birds 150 195 203 213
Reptiles 7 9 11 17
Amphibians 8 9 9 9
Fishes 7 10 18 18
Dragonflies 33 39 40 42
Butterflies No record 113 130 136
Mammals 8 9 10 10
(2007’: as at the end of October)
Table 7-1 Number of wild animals recorded in HKWP
Source: Adopted from the Committee Paper NCSC 4/07 of Advisory Council on the Environment,
Nature Conservation Subcommittee, “Hong Kong Wetland Park Progress Report, Communication,
Education and Public Awareness (CEPA) Programme in 2007/08”
Figure 7-3 A view of birds from a Bird Hide
Source: Photograph taken by the author on 13th
March 2008
Figure 7-4 Great Egret in HKWP
Source: Photograph taken by the author on 13th
March 2008
Figure 7-5 Mudskipper in the Main Building
Source: Photograph taken by the author on 13th
March 2008
Figure 7-6 Fiddler Crab in Mangrove
Source: Photograph taken by the author on 13th
March 2008
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FACILITIES OF HONG KONG WETLAND PARK
The HKWP comprises a 10,000m2 visitor centre, Wetland Interactive World,
and a 60-hectare plus Wetland Reserve. The Wetland Interactive World has
three major themed exhibition galleries with gross floor area ranging from
250m2 to 1,200m2 which are designed to showcase the importance of
wetland on biodiversity, civilization and conservation. Apart from that, there
is as well a theatre, a resource centre and other supporting facilities like
souvenir shop and an indoor play area (swamp adventure).
The Wetland Reserve, on the other hand, includes constructed wetlands and
re-created habitats for waterfowls and other wildlife. Diverse wetland
habitats of freshwater marsh, ponds, reedbed, mudflat, mangroves, grassland
and woodland can be found in the Park. The Salt Water Crocodile “Pui Pui”
was also moved to the HKWP. Besides, a Wetland Discovery Centre is
located in the Wetland Reserve to provide visitors more hands-on experience
on local wetlands. Other facilities include Stream Walk, Succession Walk,
Mangrove Boardwalk and three Bird Hides situated next to the fish pond,
mudflat and riverside which lead visitors to venture different habitats of
various wildlife.
To ensure its smooth opening and operation, complementary facilities for
HKWP were developed by the Tourism Commission and other relevant
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departments. These include setting up more directional signs and road
signages, greening of nearby areas, beautification of pedestrian passage and
installation of feature lamp posts, etc. The Transport Department has also
worked closely with public transport services operators to enhance public
transport services.
Figure 7-7 Entrance of HKWP
Source: Photograph taken by the author on 13th
March 2008
Figure 7-8 The Main Building of HKWP -
Wetland Interactive World
Source: Photograph taken by the author on 13th
March 2008
Figure 7-9 Educational Exhibition and Display
in the Wetland Interactive World
Source: Photograph taken by the author on 13th
March 2008
Figure 7-10 A view of the Artificial Wetland from
the Main Building
Source: Photograph taken by the author on 13th
March 2008
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Figure 7-11 Pui Pui House for Pui Pui, the
female crocodile captured in Shan Pui River
Source: Photograph taken by the author on 13th
March 2008
Figure 7-12 View of a Bird-watching Hide in
HKWP
Source: Photograph taken by the author on 13th
March 2008
Figure 7-13 Fixed Boardwalk running across the
constructed mangrove in HKWP
Source: Photograph taken by the author on 13th
March 2008
Figure 7-14 Reminder Signs at a Bird Hide
Source: Photograph taken by the author on 13th
March 2008
Figure 7-15 Country Parks and Special Area
Regulation (Cap.208A) located at Entrance
Source: Photograph taken by the author on 13th
March 2008
Figure 7-16 Visitors’Code located at Entrance of
HKWP
Source: Photograph taken by the author on 13th
March 2008
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STAFFING AND OPERATION
The Agriculture, Fisheries and Conservation Department (AFCD) now
manages the park through internal deployment of resources, employment of
contract staff and engaging service contractors. There are more than 100
staff members, including 80 recruited by AFCD and more than 30 hired by
contractors. Training for staff covering the operation of the HKWP,
hospitality and contingency arrangements has been conducted in stages.
AFCD has implemented a “Wetland Park Volunteer Scheme” since 2002 to
promote the awareness of wetland protection through participation. At
present, over 1,300 members of the public, as well as students from 70
schools have registered as volunteers and attended training programme.
Amongst the volunteers, 60 have completed their docent training and are
ready to provide docent services to visitors.
VISITATION
According to the market survey previously commissioned by AFCD, it is
expected that the HKWP will attract about 500,000 visitors each year
including the local ones and those coming from Mainland China and
overseas. The HKWP is expected to be particularly attractive to family
groups (i.e. those with children), school and college groups, adult tourist
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groups and specialist interest groups (such as those interested in natural
appreciation and bird-watching).
During the opening of the Phase 1 of Hong Kong Wetland Park from
January 2004 to 16 May 2005, about 140,000 people visited the Exhibition
Pavilion. More than 400 guided tours for more than 13,900 participants from
schools and local communities were organized mainly for the purpose of
publication during that period.
From its official opening of the entire Park in May 2006 to the end of
December 2006, it received 900,000 visitors. The average monthly visitor
number is over 120,000, with about 2,000 to 3,000 on weekdays and 8,000 to
10,000 during weekends and public holidays. According to the minutes of
the Legislative Council on 24 January 2007, the estimated number of
540,000 visitors a year has turned out to some 1.4 million visitors a year. It
was reported that the patronage had been higher than the estimated number
by a large margin. This indicates that this conservation, education and
tourism facility has been well-received by the public and this proved a
success of the investment made by the Government.72 To enhance booking
service of the entry tickets of HKWP, new booking system for groups and
online booking for individuals were launched in early 2007.
72 Official Record of Proceedings of Legislative Council meeting on 24 January 2007
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CHAPTER 8
A SUSTAINABILITY FRAMEWORK OF
A CONTROLLED OPEN ACCESS POLICY
In this section, the model provided by Yu, et al. (2000) and Lai and Lorne
(2003; 2006) would serve as a basis for the analytic model to formulate the
interaction between the visitors to Mai Po with the implementation of a
controlled open access with a fee charging scheme like that operated in the
Hong Kong Wetland Park (i.e. a eco-park scenario) and the birds in the
Nature Reserve as an illustration of the possibility of strong sustainability.
FOUR-QUADRANT SUSTAINABILITY MODEL
In Cheung (1973), the contractual interaction between apple growers and
honey bee farmers of Washington State verified the Coase theorem. The
parable of the land use conflict between a cattle farm and an adjoining wheat
farm given by Coase superficially addresses a bilateral exchange scenario.
Nonetheless, it in fact deals with a quadrilateral relationship involving two
implicit sets of third parties, and is thus capable of discussing the typical
Pigovian concept of social cost or externality which is defined as third party
effects in Lai (1997). The model of Yu, et al. (2000) in essence incorporates
the Coasian concept and demonstrates the possibility of conversion of
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negative externalities into positive ones through investment and experiment
in a Schumpeterian sense (Lai and Yu 1995; Yu et al. 2000) in a creative
manner that emerges as individuals interact to discover, test and exchange
new knowledge. (Webster and Lai 2003; Lai 2004). This conversion is
emphasized by a change in the framework of mind and is the key feature of a
truly sustainable development as described by Lai and Lorne (2006a). Unlike
the conventional treatment of private property over a particular resource, this
model incorporates the environmental conditions and the innovation of the
parties involved in terms of enhancing biodiversity. The model had been
employed in Lai (2006) for illustrating the interaction of the ‘gei wai’shrimp
and fish output with the birds in MPNR. The interaction of birds and visitors
is to be analyzed by the author in this chapter.
As mentioned in the preceding chapter, planning by negotiation is
considered as conducive to sustainable development with the idea of the
internalization and transformation of externalities in the context of
Schumpeterian innovation. A corollary of the “Schumpeterian” effort is that
strong sustainability must be stated in terms of a probabilistic area of
sustainability. (Yu 2000) ‘Strong sustainability’ refers to the goal of the
ecological school to keep the stock of natural capital and each component of
it constant or non-decreasing while the ‘weak sustainability’ refers to the
goal of the neoclassical economics. A four-quadrant diagrammatic
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exposition in Figure 8-1 representing how sustainable development can
happen is unique and different from the conventional treatment of the subject
in three respects:
1. No marginal value curves in the diagram are employed as the value
system itself co-evolved from sustainable development process
2. Curves are represented as an area rather than a two dimension locus
3. The axes do not represent decision variables but the reduced forms
Figure 8-1 A Four-Quadrant Interaction Paradigm
Fig 8-1 describes the interaction between the visitors to Mai Po Nature
Reserve and the birds. The positive y-axis labelled as B denotes the amount
of birds in MPNR which can be a function of the natural environment, which
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is expressed as e on the positive x-axis. The relationship between birds B and
the quality of environment e is yet deterministic. Generally speaking, the
more polluted the environment becomes (i.e., less e), the fewer the birds are
attracted to the Nature Reserve and can be sustained. B is expected to be a
stochastic function for every value of e. The relationship between B and e is
denoted as upward-sloping represented in the form of an area rather than in a
curve.
The south-eastern (SE) quadrant of the phase diagram denotes how visitors
to MPRN, Q, affects the environment, e, as given by the function e(Q). A
larger flow of visitors into the Mai Po as a result of a controlled open access
policy with fee charging scheme, Q, can degrade the environment, and thus,
their relationship is negative (i.e. high output implies a lower e). Exposition
of the influence of macro-entrepreneurial innovative efforts can be more
focused by assuming that there is no entrepreneur innovative effort made on
Q. Hence, the relationship between Q and e is assumed to be deterministic as
e(Q). Thus, the interaction between number of visitors and the natural
characteristics of the environment could be emphasized.
169
In this diagram, we may postulate e as the pre-existing environment with a
stable amount of around 40,000 visitors per year 73 (i.e. current situation
under the measures of restricted access) prior to the implementation of a
controlled open access policy with the charging of admission fee with a state
of f0 in Fig. 8-1, in which the environment, e, is considered to be “purest”.
The remaining two phases of Fig. 8-1 are for the purpose of identifying the
remaining adjustment and equilibrium. The adjustment process starts once
the recommended open access policy is implemented. The relation between
the visitors and the birds can be described as follows. If the level of visitors
is q1, the environment is changed to e1. The ecological system, and
consequently WWFHK, can respond positively or negatively to the change
in the environment by adjusting the level of fish purchasing for birds feeding
and the quality of the habitats in MPNR. A positive reaction shifts the bird
attraction or production function from B0 to B1. A negative reaction shifts
oppositely to B2. These two quantities via the 45-degree line in the NW
quadrant of Fig.8-1 can be projected as b1 and b2 in the south-western (SW)
quadrant of Fig.8-1
73 World Wide Fund for Natural Hong Kong 2006 Management Plan for the Mai Po Marshes
Wildlife Education Centre and Nature Reserve 2006-2010. Hong Kong: WWFHK. pp.45
“The demand for visits by both educational institutes and the general public has stabilized at
around 40,000 visitors per year, with most coming during the winter months”
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The NW segment of the phase diagram is just a one-on-one mapping of the
positive Y-axis to the negative X-axis. By doing so, the type of
entrepreneurial innovative efforts discussed in the NE quadrant can be
mirrored into a SW quadrant discussion between outputs exclusively.
Presumably, values are derived from outputs generated from capital, whether
man-made or natural. The output on the negative X-axis is output from
natural capital, while the output on the negative Y-axis is output from man-
made capital. The NW quadrant of the diagram therefore illustrates how
man-made capital can enhance capital in a win-win fashion beyond the
natural state, rather than acting as substitutes for each other.
It is commonly accepted that the shifting of B to a higher position can be
realized with some kind of limit. Indeed, the more drastic the change in e,
the less likely is there to be a positive reaction. This implies a Schumpeterian
production frontier of the shape of a long balloon in the NE phase, denoted
by B*. Projected via the 45-degree line in the NW phase, the trade-off
between number of birds and number of visitors can be described by a
similar frontier of the shape of a balloon in the SW phase. This implies that
the number of birds, B, and the number of visitors, Q, can only be defined
probabilistically, in terms of B* and Q*.
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The balloon in the SW phase can be separated by the vertical line at number
of birds, b0. Although the number of birds may decrease, for example, b0-b2,
along the frontier to the right of the vertical line, it has the possibility of
increasing b1-b0, along the frontier to its left. The black area to its left
represents the possible increase in birds. Thus, the frontier to its left is the
region of strong sustainability, as it has more birds and more visitors. The
frontier to its right involves a trade-off between birds and visitors. It would
not satisfy strong sustainability but would have potential gains from trade if
the increase in benefits bought by the increasing number of visitors is higher
than the loss of the number of birds. In other words, the frontier on both
sides satisfies weak sustainability with the shaded area in the SW phase
denotes strong sustainability. Overall, WWFHK may not find visitors
entering the Nature Reserve to be unwelcome.
RELATIONSHIP BETWEEN BIRDS AND VISITORS
Indeed, it is not necessary for the existence of a positive trade-off to be
happened between the number of birds and visitors. To reiterate, the
relationship between birds and visitors to MPNR is not necessarily negative
correlated. A simple regression model74, which is specified in the liner form,
74 Regression model is based on the assumption that the unknown variable, which is the variable
to be forecast, can be expressed as a function of some known and measurable variables. This
approach can explicitly take more than one factor into account. The simplest and most common
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is set to be used to analyze the relationship between the birds in and visitors
to MPNR:
NB = C + NV
NB (dependent variable) and NV (independent variable) denote the number
of birds and visitors respectively while C is a constant term. All estimates are
made using OLS, applying White’s (1980) heteroskedasticity consistent
standard errors. The data sets of the dependent as well as the independent
variables are collected from the periods of 1985 to 2005 (21 sets).75
method of estimating the parameters of the regression model is the Ordinary Least Squares
(OLS) technique.
75 The number of visitors from the period concern are obtained from WWFHK (2006) while the
number of birds here refers to the amount taken from “Waterbird / Waterfowl Counts in every
Mid-January in Deep Bay” conducted by the Hong Kong Bird Watching Society and its
publication (HKBWS, 1994; 2003,2004,2005)
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Output from the regression model
Dependent Variable: NB
Method: Least Squares
Date: 03/06/08 Time: 19:04
Sample: 1 21
Included observations: 21
Variable Coefficient Std. Error t-Statistic Prob.
C 22537.34 4804.606 4.690779 0.0002
NV 0.801951 0.139935 5.730867 0.0000
R-squared 0.633508 Mean dependent var 48710.43
Adjusted R-squared 0.614219 S.D. dependent var 11008.84
S.E. of regression 6837.736 Akaike info criterion 20.58869
Sum squared resid 8.88E+08 Schwarz criterion 20.68817
Log likelihood -214.1813 F-statistic 32.84284
Durbin-Watson stat 1.035514 Prob (F-statistic) 0.000016
Table 8-1 Output from the Regression Model
The result as indicated in Table 8-1 as well as Figure 8-2 shows a positive
relationship between birds and visitors from the period of 1985 to 2005 with
the coefficient of NV amounts to 0.801951. The result suggests that the mode
of access to MPNR with an admission fee charge could indeed attract a
larger number of visitors and at the same time a larger number of birds,
which is definitely a win-win scenario in our case of study. However, the
result is to be justified by a more in-depth investigation within the context of
a human ecology discipline76.
76 Human ecology is an academic discipline that deals with the relationship between humans and
their natural, social and created environments. It investigates how humans and human societies
interact with nature and with their environment and explores not only the influence of humans
on their environment but also the influence of the environment on human behaviour, and their
adaptive strategies as they come to understand those influences better.
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Figure 8-2 Number of birds and Visitors of Mai Po Nature Reserve
Source: (1) World Wide Fund for Nature Hong Kong 2006 Management Plan for the Mai Po Marshes
Wildlife Education Centre and Nature Reserve 2006-2010, Hong Kong, World Wide Fund for Natural
Hong Kong. (2) Mai Po Inner Deep Bay Ramsar Site Waterbirds Monitoring Programme, Monthly
Waterbird Monitoring Winter, 2002, 2003, 2005 Report. Hong Kong: Hong Kong Bird Watching Society (3)
Young, L. 1994 “Mai Po-10th Anniversary”. About Life (Spring 94): 14-16
STRONG SUSTAINABILITY
With the present resource entitlements over the sites, WWFHK could charge
fees against the visitors to admit entry of the Nature Reserve because of the
possibility of fewer birds in the right-hand side region, but they will also try
to improve the man-made habitats with new equipments and increase its
financial resources for purchasing feeds as they own the environment.
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Figure 8-3 An Illustration of Strong Sustainability
In addition, with the result of a positive relationship between birds and
visitors, the more the number of visitors, the more the number of birds of
MPNR increases will be. This would increase the probability of the upward
shifting of the B0 curve and tilt the balloon in the NE phase to the left, which
implies a corresponding tilt of the balloon in the SW phase to the left (Fig. 8-
3). The region of strong sustainability in terms of the frontier in the left-hand
side, and its corresponding number of visitors (Q) and the environmental
quality (e), is larger. On the other hand, the trade-off region in terms of the
frontier in the right-hand side, and its corresponding Q and e, may be smaller.
176
The increase in strong sustainability implies an increase in the potential gain
from ‘cooperation’ (i.e., area x in the SW phase in Fig. 8-3) that can be
shared between the visitors and the birds (and the bird-watchers). The
admission fees would become a source of funds to increase the quality of
habitats which benefits the larger number of birds for feeding and living.
Meanwhile, the larger number of birds could provide a more valuable
ecology and opportunity for the visitors to enjoy birdwatching.
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CHAPTER 9
FUTHER DISCUSSION
The current restricted-access style of management of Mai Po is apparently an
unsatisfactory one. An open-access policy as the form of an eco-park with an
appropriate set admission fee could result in a win-win scenario as illustrated
in the previous chapter. In this chapter, a number of critical reviews against
the present management style of MPNR would be set out first, followed by
the discussion of the possibility of other sustainable measures led by the
suggestion of eco-park within the sustainability framework.
REVIEW OF PRESENT MAI PO MANAGEMENT STYLE
The present management style with the incorporation of a restricted access
and a passive planning approach of conservation by means of avoidance in
Mai Po Marshes is a highly unsatisfactory and imperfect one in both the
economic and social contexts. As explained by Lai (2003), it is apparent that
the existing access to the site is based on non-price allocation that favours
certain interest groups at the expense of the general public, and hence is
arguably inefficient and inequitable. A common perception of the neo-
classical economics holds that the market economy relies on price
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mechanism to allocate resources. Nevertheless, this was seen by the extreme
conservationists inappropriate for pertaining to the issue of nature
conservation as the price mechanism is considered a failure to respect the
innate significance of natural resources. They tend to believe that economic
development would always lead to a reduction in “biodiversity” as well as a
fall in the stock of natural resources. On the other hand, with the poor initial
resource entitlement of the nature resources in the Mai Po Marshes, market
exchange based on a system of private property rights is not allowed. As a
result, the government intervened in the price system to achieve certain
‘desired’ goals by means of non-price competition and eventually caused
economic waste and gave rise to the problem of dissipation of rent.
Second, as evaluated in preceding chapters, the existing conservation policy
perspective is passive and regressive, pre-empting ecologically beneficial
development inside, around or even outside the site and depriving the public
of land revenue that can be used to make improvements to the local
environment. (Lai 2003) Around MPNR, there are substantial amount of
land banks which are designated as Buffer Zones. These private land parcels
in the Buffer Zones, which are largely occupied by brackish fishponds, are
indeed held by many developers, such as those at Lut Chau, Nam Sang Wai,
Mai Po Lo Wai by Henderson Land; Wing Kei Tsuen and Lin Barn Tsuen by
New World Development Company Limited and so forth. As illustrated in
179
the Henderson Case, the first decided case in which the appeal was allowed,
development within the Buffer Zone around the SSSI was rendered almost
impossible even if the proposed development is consistent with the planning
intention for the area where only development which will support the
conservation of the area’s special interest will be permitted. In other words,
development applications for housing and recreation development in these
Buffer Zones have a high chance of being rejected (Lai 2003).
Indeed, it is possible to define those opportunity spaces in which
development and biodiversity are mutually exclusive and those that are
mutually enhancing as what is illustrated by Yu, et al. (2000) This
interpretation is firmly fastened on the neo-classical economic paradigm that
has been considered to be inapplicable to many environmentalists’ versions
of sustainable development, in which they suggest the conceptualization of
“sustainable development” in stressing the trade-off that exists between
current welfare and the future availability of natural resources. Sustainability
is perceived by the present generation as a constraint in a maximization
problem where the objective function is current social welfare and one of the
choice variables is the use of natural resources. (Mueller and Mueller 2003)
To reiterate, it highlights the fact that achieving “sustainability” would
generally impose a cost on some economic agents. And yet, with the
illustration by Yu, et al. (2000) which envisages win-win strategies, some
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function of institutional designs and resource entitlements may rise by
negotiation among parties affected by externalities of development rather
than centrally imposed on individuals by passive zoning or regulation. The
crux of Yu’s interpretation are Coasian exchanges and Schumpeterian
innovations enabled by the conferment of resource entitlements or, simply,
private property rights. However, the approach of government to the
protection of Mai Po Marshes is mainly to maintain status quo using a top-
down perspective that does not encourage equal community based actions.
Third, the mass concentration of birds in a region of fish ponds and wetland
has posed ecological threats to the fish species as well as the ‘gei wai’
shrimps that are found within the pond, and have caused harm to the human
desire for fishes and shrimps. (Lai 2003) Under the management of
WWFHK, ‘gei wai’ shrimp production dropped sharply from 41 kg/ha in
1990 to 15 kg/ha in 1995 (Cha, et al. 1997). The annual production of ‘gei
wai’ shrimp in the nature reserve since 1995 has been about 15.1 kg/ha
(Wong 2001, as quoted in Lai 2004b). The site was gradually being
transformed from a sustainable aquiculture system to an unsustainable bird
watching centre. This transformation is well realized and described in Lai
(2004b) as follows:
The WWFHK has not only begun to transform the entire system into
one interconnected body of water by breaching the long bunds, but it
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has also reclaimed some ‘gei wais’ in an attempt to form a mudflat
inside the system. These endeavors, possible under unitary land tenure,
have the apparent purpose of spreading birds more evenly and
attracting more birds in the managed area, with serious adverse
implications for the potential spread of fish and shrimp diseases. This
is to enhance bird-watching activities rather than to enhance the
productivity of aquatic produce. Some locations along the ‘gei wai’
bunds and the mudflat fringes on the seaward side of the ‘gei wais’
have been designated bird-watching sheds.
(Lai 2004b)
As the general rule of achieving sustainable development requires making
some parties worse off, they either have to be coerced into changing their
behaviour or somehow compensated. (Mueller and Mueller 2003)
Nonetheless, there is no provision of compensation by the bird watchers for
the economic losses suffered by primary producers, notably the fish ponds
operators or for those land owners and developers who lost the opportunity
for redevelopment. “The wild birds that enjoy shelter and food in the
Marshes, or indeed their watchers and researchers, have indeed been
subsidized by the land owners who lost their development rights inside or
near the site and, above all, the fish farmers who rear fish at their own risk
within the striking distances of visiting birds” (Lai and Leung 2003). On the
other hand, with the management of WWFHK, the form of aquaculture as
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well as shrimp culture in MPNR is unsustainable to the extent that it has to
rely on government subsidies (Lai and Leung 2003).
Had the entitlements to birds, fish and development been tradable in
the Coasian sense, an economically efficient ecology might have arisen.
This zone might have been commercially viable, as a totally different
mode of access restriction that is much more democratic would have
been chosen instead.
(Lai 2004b)
Yu, et al. (2000) have suggested that the entitlements to the birds should
perhaps be denominated in terms of quantity of the species rather than the
fixed location of the Marshes, which is untenable in the face of urban
encroachment across the boarder of Hong Kong. Unfortunately, such a
possible ecologically friendly evolution has not been rendered possible at the
moment, as there are no explicitly or implicitly exchangeable resource
entitlements for birds or fishes. In this institutional context, then, the co-
evolutionary process for resources travels a path that is not supported by
voluntary human protection of or investment in nature.
Fourth, the existing policy perspective is hardly sustainable as a general
approach to deal with development in the New Territories, given mounting
pressures for housing and transport development. (Lai 2003) With the
present conservation framework, zoning of sites in an extreme and
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inconsistent manner could result. To reiterate, sites which are regarded as
ecological important like Mai Po would be frozen strictly with restricted
access. On the other hand, the planning intention of zonings like
Conservation Area (CA) or Agriculture is often not realised. In other words,
if the existing character of the land is degraded, the area may become more
suitable for development. This gives rise to the impression that if the
agriculture or conservation objective cannot be achieved, or is made to fail,
then the value of the site will be enhanced due to the possibility of
development. There is thus no incentive to conserve the area. On the
contrary, chances for development by the landowner or developer, for whom
the existing land use becomes a barrier, would emerge. The result is a
wearing down of the ecological and cultural value, a loss of the community’s
asset.
Fifth, the existing policy and research efforts, which amount to an
endorsement of an attempt to freeze time, ignore the evolutionary capability
of species. (Lai 2003) Natural systems are not permanently fixed entities, but
are subject to growth, shrinkage or shifting over time. Conservation biology
is a holistic discipline (Soule 1985). It takes a broad perspective and large
areas within their regional context. Thus, given habitat-oriented conservation
efforts, species still require conservation attention. For instance, when a
high-priority species inhabits otherwise unremarkable habitat, species-
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directed conservation programmes will be the appropriate approach.
Romer’s Tree Frog is an example from Hong Kong (Felley 1996).
PILOT SCHEME FOR FISH PONDS AROUND MPNR
Adjacent to the Mai Po Marsh Ramsar Site boundary, there are continuous
fish ponds habitats which essentially form an important supplementary
resource for birds (Chu 1995; Aspinwall 1997). Fishponds have been
identified as an important man-made wetland habitat that indirectly supports
a rich diversity of wildlife (Lau, Lee & Young 2003). As mentioned
previously, a Management Plan of Mai Po was put in force by the
management authority, AFCD. The plan divides the entire region into
various zones, including the wise use zone (AFCD 2002). The purpose of the
establishment of such zoning is intent to benefit both the wildlife from the
wetland habitats and human kind. Nevertheless, the practices of the
fishermen outside the Mai Po Ramsar Site are not being controlled nor
stipulated by such measures. To reduce the economic loss suffered by the
fishermen or fish pond operators nearby as a result of using their ponds as
feeding grounds for waterbirds, preventive practices like the “wire system”
are introduced by the fishermen which causes casualties of the birds feed in
the fish ponds. Hooks on fishing lines strung over fish ponds have maimed
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or killed several black-faced spoonbills in Hong Kong (The Standard 2008)77.
The primitive method of protecting fishing stocks has also ensnared and
trapped other wild birds such as cormorants frequenting the Australasia
flyway. In accordance with Agriculture, Fisheries and Conservation
Department spokeswoman, one bird is usually found entangled or dead in
hooked fishing lines every year (Hong Kong Standard 2008)78.
In view of such situation, a pilot scheme for such commercial fish ponds was
suggested by the WWFHK (Lau, Lee & Young 2003) with the leading
objective to benefit both fishermen and wildlife through using “sustainable”
practices on fish pond management by setting up a subsidiary funding to
support the sustainable practices of aquaculture. Under such scheme, the fish
ponds are required to manage his/her fishpond in a prescribed manner, i.e.
maintain their traditional methods for fish farming without the use of any
apparatus for scaring, trapping birds or preventing birds from entering the
ponds such that migratory birds are able to enter the fish ponds for feeding.
In order to provide the necessary incentive for the fish ponds operators,
money would be provided to them to carry out the prescribed management.
77 The Standard, Wednesday, February 27, 2008, ‘Hooked lines threaten Mai Po spoonbills’
78 Ibid
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Superficially, the scheme seems to be a sustainable one with both the parties
better off as advocated by WWFHK. However, one could observe that to
achieve the suggested scenario, a sum of financial incentive larger than their
possible gain from fish harvesting and sale is required from the government,
which indeed from the taxpayers. Thus, such suggestion is economically
unsustainable.
ALTERNATIVE CONSERVATION STRATEGIES
FOR MAI PO WETLANDS
Development through Conservation
In fact, the ultimate goals of conservation and development coincide as both
of them concern the issue of the allocation of scarce resources among
competing uses. They are economic activities resulted from economic
decisions of individuals. The concept of development through conservation
incorporates the ideas of the convergent nature of conservation and
development. Moreover, a cooperation mode in the form of “public-private
partnership”, which allows development by the landowner or developer
(private sector) while provide incentive for them to become a party to
conservation (a public sector objective) could as well be encouraged. Under
such scheme, comprehensive development or redevelopment such as some
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low-density housing with conservation objectives and positive measures
could be made possible to enhance the ecological value and functions of the
ponds or wetland under a private-public partnership. Within the context of
the concept of development through conservation, a new set of initiatives
could be employed in development projects which integrate conservation
and development to attempt to ensure the conservation of biological diversity
by reconciling the management of protected areas with the social and
economic needs of the local people. Such development could also generate
sufficient contributions to a sustainable solution to support the long term
management and enhancement of the habitat/heritage and enhance the
integrity of the habitat. Yet, for such development project with conservation
objectives to be achieved, the impact of possible cumulative effects should
be fully assessed in advance. The prerequisites of land use compatibility,
adequate infrastructure capacity, acceptable environmental, drainage, traffic
and other related impact assessments should all be satisfied, both during and
after construction. (Conservancy Association 2000)
Transfer of Development Rights
In view of the increasing pressure from the development in New Territories
placed on Deep Bay and the Mai Po Nature Reserve in particular, the
concept for the transfer of development rights in a sustainable manner for the
188
purpose of conservation raised. A necessary condition for a voluntary
transfer of property or development rights is the existence of the entitlement
of the resources and lands concerned. If such entitlements exist, the owners
of the entitlements would have an incentive to consider their future actions
(Yu, et al. 2000). In Hong Kong, there are lots of sites which are of
conservation value where a development right has already existed, such as
sites zoned agriculture or for village uses. In these cases, conservation can be
achieved through transferring the development right to elsewhere so that
little non-compatible development eventually takes place in the conservation
area. The set up of such a mechanism is of paramount importance in the
long-term conservation of ecologically sensitive areas (Conservancy
Association 2000).
There are a number of possibilities for the transfer of development rights to
be happened. For instance, a land-swap option, which signifies the exchange
of government lands elsewhere for the conservation area or the land around
Mai Po, for example, re-sitting traditional villages or exchanging the land
bank in the Mai Po Buffer Zone owned by private developers with
government lands, could be explored. Yet, this solution is limited in certain
extent by the fact that the stock of government land is limited. Nevertheless,
it would be worthwhile for sites of high conservation value, like Mai Po.
Another possible approach, which implies intensive negotiation with the
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owner or developer, is to improve the development potential of areas owned
by the same developers elsewhere. This could be in the form of extra plot
ratio, or up-zoning of areas which would not otherwise have been allowed. A
market-oriented model could also be explored by quantifying the
development right in term of a monetary value so that it becomes a
commodity which can be freely exchanged. The greatest flexibility could be
attained, given that the value of the development right could be properly
appraised and established in the first place (Conservancy Association 2000).
Another property right approach proposed in Yu, et al. (2000) suggests the
defining of the environment of the marshes to be in terms of the quantity of
birds rather than in terms of area (emphasizing preservation), it is possible to
develop a neighboring natural park (e.g. Lut Chau Nature Reserve, Hong
Kong Wetland Park) with similar ecological conditions that may attract the
birds to fly there instead of remaining in their old habitat. In other words, the
production function (living habits) of the birds may be changed in such a
way that it might be able to be partially domesticated. Thus, having more
birds with more development is not inconceivable. In fact, strong evidence is
provided by the fact that trees planted as “fung shui woods” in the villages
that used to derive much income from ‘gei weis’ and fishponds in the
marshes have also been designated SSSIs for their value as breeding grounds
for local birds. (Yu, et al. 2000)
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It should be highlighted, whatever which options mentioned above, the
transfer of development rights could only be applied when a property or
development right is well established. Accordingly it could be applicable to
development rights created under the private-public partnership.
Sustainable Eco-Park as a Means of Conservation
If sustainable development is to be achieved, an effective conservation
framework is required to enable a balance to be struck between the value of
conservation and the pressure for development. The principle underlying the
eco-park concept provides a good basis for the formulation of an effective
conservation framework. (Conservancy Association 2000)
Hong Kong Wetland Park is an artificially created wetland habitat. Wetland
recreation is a kind of biological habitat reconstruction which generally aims
at “establishing semi-natural vegetation communities which in some way
resemble the semi-natural original, although not necessarily to re-create their
full diversity.” (Buckley 1989) It is applicable in those areas where habitat
loss has occurred or inevitable destruction would occur, like the situation in
the Tin Shui Wai where mounting up population growth happened with the
development of new town. Besides, a mixed objective like “creating visually
attractive vegetation, safeguarding rare species or scarce ecological
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communities, providing educational and possibly scientific interest” could be
attained simultaneously with the provision of such recreated wetland in the
form of an eco-park (Buckley 1989). Wetlands creation also allows
development to occur in or around wetlands, while simultaneously resembles
the old by recreating a new brand of wetland so that the habitat loss could be
compensated. With respect to the functionality and sustainability of such
created wetland, various criticisms by the conversationalists could be found:
...there is nothing like the real thing: artificial wetlands can scarcely
be considered adequate substitutes for natural ones. The concept of
mitigation is suspiciously viewed as an excuse to alter irreplaceable
ecosystems.
(Salvesen 1990)
The habitat now in Mai Po marsh could serve as strong evidence against
such criticisms. Tracing back to its history, the ecological development of
Mai Po is in fact man-made, as a result of reclamation of early settlers and
‘gei wai’ construction during the Second World War. Mai Po landscape is
the product of thousands of years of agricultural and, more recently, urban
development. The rich mosaic of ponds at Mai Po are not natural features,
but have been created by man to effect the capture of animals. Artificial ‘gei
wais’ enhance the growth of mangroves which in turn provide an excellent
feeding ground for the waterbirds.
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Eco-park and eco-tourism are related terminologies used in recent decades.
The establishment of Wetland Park of Hong Kong in Tin Shui Wai could
provide the local citizens as well as foreign visitors an opportunity to travel
to a relatively undisturbed or uncontaminated natural areas with the specific
objective of studying, admiring and enjoying the scenery and its wild plants
and animals as well as any existing cultural manifestations (both past and
present) found in these areas.
An eco-tourism in a sustainable eco-park was regarded an influential tool for
development, due to faith in its ability to deliver ‘win-win’ outcomes for
tourists and host communities alike (i.e. the nature environment). It is
believed to be capable of spurring economic growth (Brau, et al. 2003), raise
local employment, and to provide needed funds for conservation (Pearce
1981; Woods, et al. 1994). In many cases, this has led to improved
environmental protection (Pigram 1980; Boo 1990) and social networking
opportunities for isolated communities (Pearce 1981). Eco-tourism could be
associated with a unique ability to balance economic growth with natural and
historical conservation, in poor and rural areas alike (Sonnino 2003;
Bramwell and Lane 1994).
An eco-park could play an important role in attracting support, both moral
and financial, for the conservation of threatened natural areas. It could help
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put environmental issues on the agenda for tourism development and has
made some participants in the tourist industry aware of the need to protect
the resources upon which their livelihoods depend. An eco-park as well as
the associated ecotourism could as well create employment opportunities for
the communities adjacent to the protected areas and serve as a means of the
provision of environmental education for visitors.
The concept of sustainable eco-park could be developed to apply these
benefits to the conflicting uses of lands and resources. The establishment of
the Wetland Park of Hong Kong is ecologically benign, economically
profitable and socially or culturally appropriate. Mai Po Nature Reserve, in
this regard, is not performing satisfactory in respect of social and economic
aspects within the framework of sustainability. Situated at the Tin Shui Wai
New Development Area, a large patch of fish pond habitats that covered over
450 hectares in the past (Chu 1995) and was developed into a new town with
a maximum population of 330,000 starting in 1982 (Leung 1986), Hong
Kong Wetland Park fosters public awareness, knowledge and understanding
of the inherent values of wetlands throughout the East Asian region and
beyond, and to marshal public support and action for wetland conservation.
(HKWP 2006) This is accomplished by bringing visitors and wildlife
together via direct exposure, offering interactive presentations and
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educational briefings. It provides a recreation, education and conservation
wetlands place for Hong Kong and to form a tourism spot in Hong Kong.
Ecologically, HKWP provides wetland habitats for birds and wetlands
animals. Within the park, freshwater marshes, mudflats, mangroves and a
reed bed were built in the filled area. Birds and other fauna could use these
habitats and visitors could enjoy the beauty of the wetlands landscape and
the interesting wetlands fauna. The biodiversity will be promoted to
compensate for some of loss of wetlands in the Northwest New Territories.
Besides, HKWP forms an integrated ecosystem with the Mai Po Ramsar Site
and help relieve the pressures on the Mai Po Marsh.
From the economic perspective, the operation cost of the Wetland Park is
estimated at HK$30 million per year (Tourism Commission & Economic
Services Bureau, 2005), which cannot be wholly covered by the admission
fee of HK$30 per adult and HK$15 per child. Nonetheless, at least part of its
cost could be recovered from the admission fee. Besides, the management
and operation of the HKWP was outsourced to private service providers by
the Government. Ultimately, it could possibly be taken over and run by
private organization which may able to better sustain such eco-park.
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In addition, from the social point of view, residents in Tin Shui Wai could be
benefit from the growth of tourism. Tin Shui Wai has long been named as a
“town of sorrow” or “town of sadness” due to its social woes and the
happening of numerous tragedies as a result of the policy of isolation and
marginalization by the government. In this respect, an international Wetland
Park could help facilitate local participation and improve its image and the
reputation of the region by serving the recreational needs of local residents.
The Wetland Park, which was originally proposed as an ecological
mitigation area for compensation of wetlands loss and conservation, is a big-
ticket project for the wetlands re-creation and the experience is an important
reference. It is also regarded a kind of wise use of wetlands, where the
ecological compensation areas are valuable for recreation, education, and
attracting foreign tourists visiting Hong Kong. Yet, as HKWP is still in
freshly established stage, further detailed management measures, such as the
control of visitor numbers and the possible associated disturbance created are
required. The management should be intensified while different habitats are
constructed inside the park
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CHAPTER 10
CONCLUSION
This dissertation has covered a wide variety of issues regarding the
theoretical as well as the current practicing conservation measures and
framework in Hong Kong.
Environmental or natural conservation in Hong Kong has long lagged behind
development and environmental change. The land use strategy of the
government is flawed in that it is not sustainable. The present passive and
descriptive zoning mechanism could not sustain the dynamic interaction of
development and nature environment. A sustainable development strategy
must not merely be mitigating measures of environmental and ecological
impacts arising from development.
Wetlands are being lost at a faster rate than other places in Hong Kong
(Hong Kong Standard, 2007)79. Mai Po is in no doubt an important natural
area deserved to be conserved. However, the current mode of management in
practice is not conducive to its future when no values are being added into its
ecology. Mai Po Nature Reserve suggested a typical scenario of government
79 Hong Kong Standard, “Hong Kong called on to lead the way in saving wetlands”, on 25th
January, 2007
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intervention where it is to receive international recognition, large in size,
with minimal human presence, managed by high authority in the region with
strict entry restriction by means of regulation and preserved away from
development by prohibiting any kind of development around virtually.
Conservation should be taken as an objective to be achieved, but not a
negative description to deter development. Thus, compromises have to be
struck with the promulgation of biosphere reserves, wilderness areas,
heritage rivers and other such innovative categories of land designation
which acknowledge mixed and multiple uses of resources.
Given that Hong Kong cannot control its own expansion, and that economic
and population growth must continue within the territory of Hong Kong, a
proactive and forward-looking approach, and proceed in a systematic and
scientifically sound manner should be taken. (Conservancy Association,
2000) In respect of planning or designating the conservation framework, a
more creative approach which would be likely to achieve a win-win situation
should be adopted. In this context, ‘planning by creative negotiation’ is a
means to foster joint innovation in the conservation, use and development of
land where participants other than the planner and proprietor have the
willingness and ability to jointly develop an initial idea with the developer.
The co-development involving private and the public sector in the process of
planning and development should be emphasized. For the management of
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ecological sensitive area like Mai Po, the government should take a more
proactive role in facilitating and overseeing the management agreements,
instead of simply giving out money to the non-government organizations
(NGOs), notably the WWFHK in the course of this study. A proper
monitoring and audit scheme could be useful to the effectiveness of each
management agreements. The importance of long-term sustainability should
be emphasized in devising such cooperative schemes. An efficient
framework of conservation in a cooperative manner lies in establishing of
property rights for nature environmental resources. The establishing of
property rights requires a certain extent of government intervention, yet the
market place should be allowed to function once the property rights are
established. Strict government bans are not likely to work.
As illustrated in this dissertation, the ultimate goals of conservation and
development coincide as both of them concern the issue of the allocation of
scarce resources among competing uses. They are economic activities
resulted from economic decisions of individuals. The concept of
development through conservation incorporates the ideas of the convergent
nature of conservation and development. As testified by the Henderson case
locally, the setting up of a managed nature reserve at Lut Chau in the Mai Po
Buffer Zone by the developers aims at mitigating the effect of losing wetland
or fish pond as a result of the development project in Nam Shang Wai. This
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“Habitat Creation Plan” contributes substantially to the success of the appeal.
Having more birds with more development is not inconceivable.
Compensatory creation of wetlands suggests another option to the
conservation of Mai Po wetlands. The establishment of Hong Kong
Wetlands Park in the form of an eco-park encompasses the sustainable
development in the ecological, economical as well as the social aspects.
“Although it’s almost impossible to balance the human needs of society in
order to coexist with the rest of nature, it’s possible to have a wetland in a
city context, such as the creation of artificial wetlands” (Hong Kong
Standard, 2007)80. With an open access scheme of Mai Po Nature Reserve,
more visitors and maybe more wildlife could be brought together via direct
exposure which result in a strong form of sustainability. Besides, it could
also provide a recreation, education and conservation wetlands place for
Hong Kong and to form a tourism spot in Hong Kong. Such means of
conservation deserves serious consideration from all environmentalists.
Simply good intentions alone are not enough.
80 Ibid
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Appendix 1
Legislation and Administrative Controls for Conservation
Item Authority (Administered by)
1. Legislation
1.1 Country Parks Ordinance (Cap 208) Country & Marine Parks Authority
(Agriculture, Fisheries and Conservation
Department)
1.2 Marine Parks Ordinance (Cap 476) Country & Marine Parks Authority
(Agriculture, Fisheries and Conservation
Department)
1.3 Wild Animals Protection Ordinance
(Cap 170)
Director of Agriculture, Fisheries and Conservation
(Agriculture, Fisheries and Conservation
Department)
1.4 Waterworks Ordinance (Cap 102) Director of Water Supplies
(Water Supplies Department)
1.5 Antiquities and Monuments
Ordinance (Cap 53)
Secretary for Development
(Antiquities and Monuments Office of Leisure and
Cultural Services Department)
1.6 Town Planning Ordinance (Cap 131) Town Planning Board
(Planning Department)
1.7 Forests and Countryside Ordinance
(Cap 96)
Director of Agriculture, Fisheries and Conservation
(Agriculture, Fisheries and Conservation
Department)
1.8 Animals and Plants Ordinance
(Protection of Endangered Species)
(Cap 187)
Director of Agriculture, Fisheries and Conservation
(Agriculture, Fisheries and Conservation
Department)
1.9 Environmental Impact Assessment
Ordinance (Cap 499)
Director of Environmental Protection
(Environmental Protection Department)
2. Administrative Regulation
2.1 Sites of Special Scientific Interest Director of Agriculture, Fisheries and Conservation
(Agriculture, Fisheries and Conservation
Department)
2.2 Outline Development Plans / Layout
Plans
Director of Planning
(Planning Department)
2.3 Town Planning Board Guidelines Town Planning Board
Source: Planning Department, Hong Kong Planning Standards and Guidelines, Chapter 10 –
Conservation, Appendix 1, December 2007 Edition
Available from: http://www.pland.gov.hk/tech_doc/hkpsg/english/ch10/ch10_app1.htm
202
Appendix 2
Hierarchy of Plans
Source: Planning Department (1996) Town Planning in Hong Kong – A Quick Reference
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Appendix 3
Planning Intention of Conservation Zones
Zonings Planning Intention
“Country Park" To reflect a country park or special area as designated
under the Country Parks Ordinance, where all uses and
developments require consent from the Country and
Marine Parks Authority.
“Coastal Protection Area" To conserve, protect and retain the natural coastlines and
the sensitive coastal natural environment, including
attractive geological features, physical landform or area of
high landscape, scenic or ecological value, with a
minimum of built development; and to cover areas which
serve as natural protection areas sheltering nearby
developments against the effects of coastal erosion, with a
general presumption against development.
“Sites of Special Scientific
Interest"
To conserve and protect the features of special scientific
interest such as rare or particular species of fauna and
flora and their habitats, corals, woodlands, marshes or
areas of geological, ecological or botanical/biological
interest which are designated as SSSI and to deter human
activities or developments within the SSSI, with a general
presumption against development.
“Green Belt" To primarily conserve the existing natural environment
amid the built-up areas/at the urban fringe, to safeguard it
from encroachment by urban type development, to define
the limits of urban and sub-urban development areas by
natural features, to contain urban sprawl as well as to
provide passive recreational outlets, with a general
presumption against development.
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“Conservation Area" To protect and retain the existing natural landscape,
ecological or topographical features of the area for
conservation, educational and research purposes and to
separate sensitive natural environment such as SSSI or
Country Park from the adverse effects of development.
There is a general presumption against development in
this zone.
“Conservation Area (for
wetland only)"
To discourage new development unless it is required to
support the conservation of the ecological integrity of the
wetland ecosystem or the development is an essential
infrastructure project with overriding public interest.
“Other Specified Uses
(Comprehensive
Development and Wetland
Enhancement Area)"
For conservation and enhancement of ecological value and
functions of the existing fishponds or wetland through
consideration of application for development or
redevelopment under the “private-public partnership
approach" The “no-net-loss in wetland" principle is
adopted for any change of use in this zone.
"Other Specified Uses
(Comprehensive
Development and Wetland
Restoration Area)"
To provide incentive for the restoration of degraded
wetlands adjoining existing fish ponds through
comprehensive residential and/or recreational
development to include wetland restoration area, and to
phase out existing sporadic open storage and port back-up
uses on degraded wetlands.
Source: Planning Department, Hong Kong Planning Standards and Guidelines, Chapter 10 –
Conservation, Appendix 1, December 2007 Edition
Available from: http://www.pland.gov.hk/tech_doc/hkpsg/english/ch10/ch10_app1.htm
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Appendix 4
List of Priority Sites for Enhanced Conservation
Sites Rank
Ramsar Site 1
Sha Lo Tung 2
Tai Ho 3
Fung Yuen 4
Luk Keng Marsh 4
Mui Tsz Lam and Mau Ping 6
Wu Kau Tang 7
Long Valley and Ho Sheung Heung 8
Deep Bay Wetland outside Ramsar Site 9
Cheung Sheung 10
Yung Shue O 10
Sham Chung 12
Source: Environment, Transport & Works Bureau & Agriculture, Fisheries and conservation
Department. 2004a. Nature Outlook. New Nature conservation policy consultation document.
HKSAR
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Appendix 5
Administrative Framework of Conservation
Source: Au, H.F. 1997, The Role of Land Use Planning in Nature Conservation in Hong Kong, unpublished MSc thesis, Hong Kong University.
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Appendix 6
TDSR, Environmental Profiles - Country Parks, Special Areas and SSSI
Source: Planning Department. 1993 Territorial Development Strategy Review: Environmental Baseline Conditions. Hong Kong: Planning
Department
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Appendix 7
Ecologically Sensitive Areas
Source: Planning Department. 1993 Territorial Development Strategy Review: Environmental Baseline Conditions. Hong Kong: Planning
Department
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Appendix 8
Land and Marine Area
Source: Planning Department. 1993 Territorial Development Strategy Review: Environmental Baseline Conditions. Hong Kong: Planning
Department
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Appendix 9
Changes of Land Use of Deep Bay from 1903 to 1985
Reprinted from: Irving, R. T. A. and Leung, K. W. 1987 Land-use and land-use change in the reclaimed coastal
areas of Deep Bay, Centre of Urban Studies and Urban Planning, University of Hong Kong.
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Appendix 10
Different Land Use Types in Deep Bay
Source: Irving, R. T. A. and Leung, K. W. 1987 Land-use and land-use change in the reclaimed coastal areas of Deep Bay, Centre of Urban
Studies and Urban Planning, University of Hong Kong.
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Appendix 11
Wetland habitats in Hong Kong from 1953 to 2004
Habitats Annual reportof AFD 1953
Annual
Report of
AFD 1986
WWFHK
Ecological
Database
(1996)
HKU
Biodiversity
in 1996-1997
Sustainable
Development
for 21st
Century Study
(1999)
HK2030
Environmental
baseline (2001)
Wetland
Compensation
Study in 2004
Terrestrial
Habitat
Mapping and
Ranking
Based on
Conservation
Value (2004)
Freshwater
marsh N/A N/A 325 ha 329.4 ha
1,172.4 ha
(including
other
wetlands)
644 ha
(including other
wetlands)
1,998 ha 130.1 ha
Natural
Watercourse N/A N/A N/A N/A 814.3 ha
2,846 ha
395 ha
803.9 ha
2,384.1 haModified
Watercourse N/A N/A N/A N/A 2,809.5 ha
423 ha
2,477 ha
Reservoir N/A N/A
5,061 ha 5,160 ha
Fishpond 190 ha
2,130 ha
1,892.9 ha
6,970 ha
(including dry
& wet
agricultural
lands)
1,790 ha 1,031.7 ha
780 ha (idle)
Agriculture
land
10,270 ha
(active
paddies &
vegetables)
2,090 ha
(active
vegetables)
4,581 ha
(including
dry & wet
agricultural
lands)
N/A
4,281.1 ha
(including dry
& wet
agricultural
lands)
2,791 ha
3,838.3 ha
(including dry
& wet
agricultural
lands)1,100 ha
(abandoned)
4,060 ha
(abandoned)
Total 11,560 ha 9,060 ha 9,967 ha 5,489 ha 10,970 ha 10,460 ha 9,874 ha 8,188.1 ha
Note: N/A – Data Not Available
Source: Lee K. T. 2006 A Review of Freshwater Wetland Conservation in Hong Kong: Policy and Practice, unpublished thesis (M.Sc.), the
University of Hong Kong, 2006.
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Appendix 12
Simplified Food Web for the Fish Pond System in Deep Bay
Source: Aspinwall & Company Hong Kong Limited (1997) Study on the Ecological Value of Fish Ponds in
Deep Bay Area.
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Appendix 13
Ramsar Site and Deep Bay Buffer Zones
Source: World Wide Fund Hong Kong. 1994 “Conservation News.” About Life (Spring 94: 7). Hong Kong: WWFHK
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Appendix 14
Deep Bay Buffer Zones – Land Ownership Pattern
Source: Au, H.F. 1997, The Role of Land Use Planning in Nature Conservation in Hong Kong, unpublished MSc thesis, Hong Kong University.
216
Appendix 15
NWNT DSR – Environment and Conservation
Source: Planning Department1994. North West New Territories (Yuen Long District) Development Statement Study Review – Final Report
217
Appendix 16
NWNT DSR – Consolidated Constraints and Opportunities
Source: Planning Department1994. North West New Territories (Yuen Long District) Development Statement Study Review – Final Report
218
Appendix 17
General Land Use of Yuen Long
Source: World Wide Fund Hong Kong. Factsheet 6. Hong Kong: WWFHK
219
Appendix 18
General Land Use of Yuen Long New Town Development
Source: World Wide Fund Hong Kong. Factsheet 6. Hong Kong: WWFHK
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Appendix 19
General Land Use of Tin Shui Wai Development
Source: World Wide Fund Hong Kong. Factsheet 6. Hong Kong: WWFHK
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Appendix 20
Comparison of MPNR and HKWP
MPNR (1) HKWP (2)
Size
272.1 ha 61 ha
Staffing
20 110
Visitor number
40,000 500,000
Establishment cost (HK$)
23.8 million
(land purchasing)
518 million
(construction cost)
Revenue
1 million 10 million
Management cost (HK$ each year)
2.6 million 30 million
Government subsidy 1.26 million (AFCD)
0.5 million (Education
Department) 20 million
Source: (1) WWFHK (2006) (2) Tourism commissioner & Economic Development & Labour Bureau (2002;
2005) as quoted in Lee (2006)
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